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ABSTRACT

This qualitative* study focuses on the influence of three
elementary teachers' attitudes on a mathematics curricular
change. The study takes place in a small school district in
southeastern New York. A collection of data was facilitated
by observations, interviews, and journal entries for a period
of nine months.
The analysis of the data resulted in six themes:

(a) The

three participants saw the rationale for the curricular
change as suspect;

(b) they also saw selected components of

the new program as problematic;

(c ) two of the pai'ticipants

felt that as they became more involved in the new mathematics
curriculum their roles as teachers became more studentcentered, whereas the third participant remained teacher
oriented throughout;

(d) the participants were apprehensive

when trying to implement a curriculum based upon an
unfamiliar philosophy (constructivism);

(e) two of the

participants became more committed to the curricular change
as their students experienced more success, whereas the third
participant was affected, but to a lesser degree; and (f) two
of the participants felt their attitudes and teaching

xxi

behaviors had improved considerably, while one participant
remained ambivalent.
Several educational implications grew from this study.
First, teachers are more apt to be influenced by experiencing
the innovative pedagogy than by the passive, traditional
lecture and reading approach to curriculum change.
Confronting and challenging teachers* attitudes must be an
integral part of teacher development. Also, teachers may
regress and return to their original teaching practices if
they do not feel successful. Most significantly, teacher
change is important, but poorly understood.
Based on the findings of this study and research by
others such as Zollman and Mason (1992), Thompson (1992), and
Raymond (1995) that suggests that there is an important
relationship between teachers' attitudes and teachers'
behaviors, the following recommendations are made: Offer an
ongoing inservice program available to everyone which is
based upon the principles of the curriculum to be
implemented, develop an evaluation plan that incorporates a
support group to help teachers understand where they are in
the change process, and lastly, encourage future research.
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CHAPTER 1
INTRODUCTION

Teachers end Change
Dramatic advances made in mathematics education over the
past 40 years are being felt in today's classroom, in the
form of curricular change, pedagogy, and assessment.
Consequently, there is little doubt that the expectations for
chance in mathematics instruction and for improvement in
stucents' mathematics performance are of top priority in our
local schools (National Research Council, 1989). Crucial to
accomplishing these, changes in mathematics education are
comprehensive and long term programs in professional
development for teachers

(Gann & Friel, 1993).

Such professional development refers to the professional
and personal experiences that enhance or change teaching
practices toward the goal of improving students' learning of
mathematics. Teachers should have the support of ongoing
professional development programs to assist them in bringing
about changes in their practices, in their beliefs and
attitudes, and in the learning outcomes of their students
(Gann & Friel,

1993).

1
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Change that reflects the direction of these transitions
is a process, not an event (G^nn & Friel, 1993). How the
process of change is addressed will determine the degree of
success in the implementation of change in mathematics
education. Often, administrators get caught up in what is new
and forget those who are responsible for making the
curricular changes.
Change is a highly personal experience for the
individuals involved in the process. Teachers play a critical
role by attending closely to the curriculum and the learning
of their students in the change process (Glatthorn, 1992) . As
expressed by Kahlil Gibran (1951) in a quote from The
Prophet,

“The vision of one man lends not its wings to

another man*

(p. 61).

Since teachers influence the success of educational
innovations, curricular theorists such as Orpwood (1991)
point out that more studies are needed to examine how
teachers' attitudes impact the change process. Studies have
examined the factors that influence change. Louis and Miles
(1990) contend that "few researchers have focused on teacher
attitude and teaching behaviors. More research is
warranted..." (p. xiii).
Curricular change depends on what teachers do and think.
It is as simple and as complex as that (Sarason, 1982). If
curricular change is to happen,

it will require that teachers

understand themselves and be understood by others (Fullan,
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1982). In other words, the responsibility for change will
become the teachers', and in order for this to work they must
be part of the change from the beginning (Fullan, 1990).
The purpose of this study is to explore three elementary
teachers' attitudes and teaching behaviors during a
mathematics curricular change. If implementation of any
curricular innovation is to be smoothly facilitated,
considerations of how teachers feel going through the process
and how this attitude affects the change process neeas to be
addressed. Change in schools happens to people, and is
facilitated by people (Gann & Friel, 1993).
Throughout this exploration, data “will be revealed by
the behaviors and words of the participants as they are
observed in their natural settings"

(Glesne & Peshkin, 1989).

Interviews and participants' journal entries will also be
used to give the emic perspective.
The findings will possibly develop ideas in the
scholarly literature about how teachers' attitudes influence
curricular change in general and mathematics in particular.
This information will assist educators in considering the
nature of teacher change in the implementation of mathematics
curriculum as well as possible barriers to changes.

Teachers and Attitudes
Attitudes are not only difficult to change, but they are
difficult to define. Mager (cited in Kelley, 1992) defines

4
attitude as a "tendency to behave in one way rather than
another"

(p. 4).

Aiken (1972) states in one of his reviews

of literature on attitudes in mathematics that,

“the term

attitude...means approximately the same thing as pleasure,
interest, and to some degree, a level of anxiety"

(p. 4).

Attitude cannot be observed directly for it is something
that is inside the individual. However, overt behaviors
resulting from an attitude are visible. According to Sherif
and Sherif (1967), attitudes have several characteristics..
These are:
1. Attitudes are innate. They belong to that domain
of human motivation studied under the label of social
drives.
2. Attitudes are not temporary states, but are more
or less enduring once they are formed.
3. Attitudes always imply a relationship between a
person and objects. In ether words, attitudes are not
self-generated, psychologically. They are formed or
learned in relation to identifiable referents, whether
these be people, groups, institutions, objects, values,
social issues, or ideologies.
4. Attitudes relate to similarities, differences,
and comparisons,

(p. 112)

Because the criteria for attitude include the person's
relatedness to relevant objects on a conceptual level, this
approach is cognitive in nature. It is also a behavioral
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approach because the only possible data from which attitude
can be inferred are behaviors, verbal and nonverbal

(Sherif &

Sherif, 1967).
According to Becker (1986) and Phillips (1973), many
educators criticize the negative attitudes of those who teach
mathematics to children. The development of a positive
attitude toward mathematics is often stated as the major
objective in preparation of preseivice teachers of
mathematics (Kelley, 1992). This view is based on the
assumption that attitudes and achievements exhibited by
teachers influence students' attitudes and achievements.
Battista (1986) contends that a negative attitude toward
mathematics education may inhibit preservice teachers'
learning and consequently the use of effective teaching
methods in their future classrooms. A person's attitude
toward a subject area interacts with the learning process and
affects how that person views that subject (Mager, 1984). It
is only from behavior that it can be inferred that an
individual has an attitude (Sherif & Sherif, 1967).

Teachers and Curricular Change
The teacher is the mediator between the curriculum and
the child, and any attempt to change the curriculum must
consider the teacher's role. Teachers can be involved in
curricular development in two related ways: as participants
in the process or as users of the product

(Howsen et al.,
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1981). Attempts to change the subject matter, organization,
or its mode of presentation have to be accommodated to
teachers' beliefs as to what good teaching is and what it is
reasonable to expect of pupils.
Looking from inside the classroom, the elementary school
teacher sees the mathematics curriculum as only a part of the
educational process. Although many of the goals involve
imparting mathematical knowledge and developing mathematical
abilities, the teacher also has other goals that relate to
schooling in general. The teacher will change the teaching
only if there is a visible need warranted by these broader
goals as well, as the narrower goal of teaching mathematics
(Howson et al., 1981).
Even if the teacher feels this curricular change is
warranted and is in line with the goals for mathematics and
schooling, change may not be able to be sustained if other
features such as time for planning and money for supplies are
not changed (Howson et al., 1981).
Teachers'

familiarity with the significance and the

workings of the curricular change is essential. This can be
accomplished by inservice education and reading published
materials. Also, participation in skill training workshops,
as well as individual and group opportunities to receive help
and give help, is imperative. These opportunities allow for
communication with others about the curricular change
(Fullan, 1990).
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Curricular change is challenging and frustrating. It is
also an endless process because the needs of children in
school today may not be the same needs tomorrow (Skeel &
Hagen, 1971).
Curricular change can occur through having experiences
that present and represent alternative systems of beliefs and
trying to find a place for new experience to fit into already
held beliefs {Lester & Onore, 1990). Teachers need to try out
the new program and discuss it with colleagues

(Fullan,

1990). In this way, the teachers learn how to use the
innovation and how to judge its desirability. Also, the
teachers can explore whether to modify or reject the change.
Based on this discussion and reflection on the teaching and
students' learning, teachers can make final decisions as to
whether the way the curricular change is presented is valid
for them (Fullan, 1990) .
It has been noted by Howson et al.

(1981) that the

problem of effecting curricular change was not solved simply
by making sure that teachers were involved in the process. It
is more complex. In a sense, every innovation “sells" itself.
People judge an innovation's success by its ability to win
acceptance for its ideas.

"New" does not always mean

"better."
Fullan (1991) asserts that constant consideration be
given to both the content and process of change and their
complicated interrelationships. He states "this can be done
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effectively only when change is grounded in particular roles
in particular situations"

(pp. 112-113).

As a way of addressing this approach to research, this
study will observe teachers in their classrooms and the
researcher will conduct interviews. Thus, the change process
will be described from the teacher's perspective. The view
from inside each classroom is different. Each teacher looks
at the students in the midst of their learning from a
different vantage point and with a different perspective
(Lightfoot, 1983).
Hall, Loukes, and Newlove (cited in Marxen, 1992)
describe change as an extremely personal experience. The
tendency to either embrace or resist it seems always to have
been a part of the human condition.
Teachers who decide not to accept a proposed change may
be justified in their decision. A broader criterion for the
success of a project might be its ability to stimulate
teachers to reflect on their work (Howsen et a l ., 1981). Is
it of value to me and my students? Clark and Yinger's
research (cited in Fullan, 1982) reports teacher reflection
benefits their professional development and supplies personal
reward.
Fullan (1982) maintains,

"One of the most pressing needs

in education is for teachers to have the opportunity to
restore their sense of confidence, meaning, and efficacy in
making improvements in student learning through carefully
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considering changes in curriculum"

(p. 129). Curricular

change by itself can be the opiate of the academics. If
curricular change is to be effective, encouragement and
support must be supplied to the teachers who have, or aspire
to have, the qualities to improve student learning through
careful consideration of curricular changes (Goodlad, 1966) .
The most important elements of curricular implementation
are identified in a review of research by Fullan and Park
(1981). They are summarized as:
1.

Teachers perceive the need for the new curriculum.

2.

The curricular changes are not unduly complex and
clearly explained to the teachers.

3.

Quality materials supporting the new curriculum are
made available to the teachers.

4.

Previous attempts to change curricula in the
district have been successful.

5.

Principals are strongly encouraged in taking
responsibility for implementing the new curriculum
in their buildings and are given the necessary
training.

6.

Teachers have substantial input in the new
curriculum and are provided with the necessary staff
development.

7.

There is strong school board and community support.
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8.

There is a carefully developed implementation plan
which makes specific provisions for monitoring
implementation.

9.

Administrators take the necessary steps to prevent
and respond to the problem of teachers feeling
overwhelmed and overworked in implementing the new
curriculum.

10. Principals play an active role in advocating and
supporting the new curriculum.
11. Teachers have an opportunity to share ideas and
problems with each other and receive support from
supervisors and administrators,

(p. 244)

In summary, curricular change depends on what teachers
do and t.hink--it is as simple and as complex as that
(Sarason,

1982). If curricular change is to happen, it will

require that teachers understand themselves and be understood
by others

(Fullan, 1982).

Curricular leaders (teachers or administrators), to be
effective in making any curricular change, need a
comprehensive plan if numerous problems are to be
circumvented. Next, they need to provide the required staff
development, materials, and equipment initially and
throughout the implementation process. Lastly, they need to
monitor, note problems and successes, and evaluate usage.
Refinements may be needed based on several data sources
such as the results of student achievements, information from
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classroom observations, and surveys of teachers' judgments
and perceptions. Curricular change then becomes a cycle of
renewal, not a one-time innovation (Glatthorn, 1992).
As Fullan and Park (1981) note, to have the
implementation of a curricular change be successful, the
process and the plan need to have the support of all those
centrally affected. There is a special need to inform and
enlist the active support of the teachers. This can be
accomplished by informing them about the outline for the
project, soliciting their active participation, and inviting
their input.

Purpose of the Study
The purpose of this study is to explore teachers'
attitudes and teaching behaviors during a mathemati 3
curricular change. Although there have been many studies
examining the change process,

few have focused on teacher

attitudes related to a mathematics curricular c ange. This
study will focus on the attitudes held by thr

elementary

teachers while implementing a new mathematics philosophy dnd
its teaching constructs.
This study is important because lately there have been
many cries for reform in education. Particularly, there has
been major rethinking of school mathematics. The impetus for
change in school mathematics has been the poor achievement of
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students, but there are even more compelling arguments for
change.
For example, today's technological community requires a
different mathematical preparation than it did formerly for
society.

"Mathematics is the foundation of science and

technology, without strong mathematics, there can be no
strong science"

(National Research Council, 1989, p. 35).

Teachers and researchers became aware that mathematics did
not make sense to many students. They developed different and
successful approaches to teaching and learning mathematics
for today's needs, thus »j.:. ring exemplars on which to base
change (National Council of Teachers of Mathematics [NCTM],
1989). If school districts are contemplating the
implementation of these changes, then research information
regarding teacher attitude and its influence is pertinent.
A textbook series that uses the constructivist
philosophy and incorporates a manipulative connection in a
cooperative learning environment will be the context in which
the curricular change is observed. The participants' previous
mathematics program held this philosophy as an approach to be
used only for the gifted.
Attitudes during this present curricular change process
are neither right nor wrong, and acknowledging those
attitudes is an important part of the change process. Change
entails developmental growth both in skills and in attitudes
(Gann & Friel, 1993).
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The data gleaned from this study will extend the
information needed to assist curricular developers and school
inservice planners in designing development programs that
meet the needs of the teachers. Marking concerns and
problematic areas in the implementation process will assist
educators in planning resolutions.

Methodology
This study was inductive in. nature, and the researcher
used the qualitative method for research (Bodgan & Biklen,
1992; Glesne & Peshkin, 1992). This study was conducted in an
elementary school in a small city in southeast New York
state. A stratified, blind selection of three elementary
teachers was made from responses to an interest survey
letter.
Initially,

the subjects were observed bimonthly and

participated in weekly interviews. Journals were kept for the
data collection period of nine months. After half a school
year, the data were collected by E-mail, letters, videotapes,
and taped telephone conversations. This triangulation, or
multiple data collection method, contributes to the validity
of the data (Glesne & Peshkin, 1992).
Categories were developed through analysis of the data.
Next, comparisons and contrasts were made, whenever possible,
direct quotes of the participants were used. Emerging
patterns were identified and educational implications were
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made. From these implications specific recommendations were
generated.
The findings of this research revealed the actual
perceptions held by educators in their unique settings. This
helps policymakers in identification of areas that may need
attention pertaining to the influence of teacher attitude on
a mathematics curricular implementation process. The
educational implications pertaining to teacher attitude and
curricular change were revealed by the actions and words of
the participants as they were observed in their natural
setting.
The intention of this study was not only to make
generalized findings but to form a unique interpretation of
the whole event.

"The strength of the whole is equal to the

individual strength of its parts"

(Skeel & Hagen, 1971,

p. 97).

Limi£afcifl.na
The findings of this study will be limited by the fact
that the focus is on a small number of participants who all
work at the same site and who volunteer to be in the study.
The use of videotaped observations will cause another
limitation. All videotaped observations were prearranged with
the teachers at their convenience. Consequently, the
videotaped data which was collected was somewhat controlled
by the teachers' perceptions of their situations. However,
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multiple data sources were used to strengthen credibility of
the data.
The examination of the impact of the curricular change
on classrooms and students was limited to observable changes
in classroom arrangement, classroom management, and teachers*
practices. Future research might focus on the relationship
between changes in classrooms and teachers and in student
achievement.
Lastly, there was a limitation for replication of this
exploration. The reason is that each person is different in
some aspect. A future investigation might focus on a
different population.
The researcher's focus on the attitudes and beliefs of
teachers may be replicated. Also, if the detailed protocol
for the data collection is noted, then there is a greater
chance for replication (Yin, 1993).

P e fin itio n . g l i e m a
The following terms are defined for the purpose of this
study:
1.

Attitude: The predisposition,

feeling, way of being

set toward or against certain things.
2.

Change: The making different in the form, content,
or nature of something.

3.

Constructivist approach: An approach or way to build
understanding. Related to mathematics: Students
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manipulate objects, observe changes, develop trial
and error methods of interaction, and reflect upon
their experiences. Then they gradually construct
their own understanding of the relationships between
objects and concepts. The focus is on the process,
connections, and understandings of the student.
4.

Cooperative learning approach: An approach in which
students, in small groups of two or more, work
together on an assignment. They use group inquiry,
discussion, and planning.

5.

Curriculum: The planned interactions of students
with instructional content, instructional resources,
and instructional processes for the attainment of
educational objectives (Shafritz, 1988, p. 138).

6.

Curricular change: An alteration of the curriculum
consisting in restructuring the learning
opportunities provided pupils at a given time and
place; this may include a basic change in the design
of the learning opportunities (Good, 1973).

7.

Influence: A way to sway or lead to believe. It is
the capacity or power to produce effects on others
by tangible or intangible means.

8.

Innovation: Any program, product, or process that is
new to the individuals involved.

9.

Learning Villages: A community of concept learning
areas made up of cardboard learning buildings
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offering activities for subconcepts of an academic
area. An example: The Math Village (Addition Town)-the Bakery building had students work with adding
fractional parts of ingredients to make "bakeless"
cookies. The Science Laboratory building had student
activities related to problem solving using
addition.
10. Mathematics manipulatives: Anything that the student
can physically move in order to discover the
solution to a problem.
11. Staff development program: A program that is a
systematic attempt to bring about change, change in
the classroom practices of teachers, change in their
beliefs and attitudes, and change in the learning
outcomes of students (Guskey, 1986).
12. Student-centered: Students employ a significant
amount of direction and responsibility for what is
taught, how it is learned, and for any movement
within the classroom (Cuban, 1984).
13. Teaching behavior: The action or reaction of the
teacher to any circumstance. The overt actions and
the manner of behaving or acting of the teacher.
14. Teacher-centered: A teacher decides what is taught,
when, and under what circumstances within the
classroom (Cuban, 1984).
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15. Traditional approach (Objectivist): The way students
focus on rote learning and prescribed algorithms.
Al.1 work toward the same goal, at the same time, in
the same manner. The focus is on a product--the
correct answer.

Organization of the Remainder of the Study
Chapter 1 presented teachers and change, teachers and

attitude, teachers and curricular change, the statement of

the purpose for the study, the methodology, the limitations,

and the definition of terms.
Chapter 2 presents a rationale for using the qualitative
research paradigm, a description of the setting, a
description of the participants and negotiation of entry to
the site, a description of the procedures used, and a
description of the themes.
Chapter 3 is a presentation of the findings. It includes
the hypothesis, a portrait of the participants, and the
presentation of the findings.
Chapter 4 includes a discussion of literature jrelative
to the themes. This includes literature on the influence of
teacher attitude on curricular change, literature on research
:>n teacher beliefs about curricular change, and literature on
.esearch on teacher attitude influence.
Chapter 5 includes a summary of the study, a discussion
;>f the findings, conclusions, and recommendations. Lastly,
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the Appendices include copies of the survey letter and of the
consent contract letter.

CHAPTER 2
METHODOLOGY

This chapter provides a description of the methodology
employed to explore the attitudes and teaching behaviors of
three elementary teachers during the implementation process
of a mathematics curricular change.
This chapter is divided into two sections. The first
section gives a discussion of the rationale for the use of
qualitative research for this investigation. The second
section outlines the procedure for conducting the study.

Rationale for Using the Qualitative Research

Background
The methodology for this investigation evolved from an
interest "to explore" the attitudes and teaching behaviors of
elementary teachers during a mathematics curricular change.
This curricular change was in response to the introduction of
computer-assisted instruction, calculators, and manipulatives
into the school district. These items are commonly used to
support developmental, mathematical concepts in other school
districts. However, they are new to the participants in this
study. This curricular change was in the form of a
20
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mathematics textbook series across grades kindergarten to
six. It featured the developmental, constructivist philosophyusing manipulatives in a cooperative learning setting.

Qualitative research provided the appropriate
methodology for this study. Qualitative research is concerned
with natural settings; a belief that those being studied
should speak for themselves; an insistence that experiences
be studied holistically, attending to all features of the
experience; and a direct concern with experience as it is
"lived" or "felt" or "undergone"

(Sherman & Webb, 1988,

p. 15) .
Qualitative researchers assume that human behavior is
significantly influenced by the setting in which it occurs
(Bogdan & Biklen, 1992).

As the researcher, I became

"immersed" into the teachers* classroom lives, observing and
dialoguing with them about their experiences. Following the
suggestion of Wallen and Frankel

(1993), the participants

were studied in their natural settings for a prolonged period
of time.
Bolster (1983) asserts that the methodology that will
produce such studies is ethnographic, with data collected
mainly through observations and interviews. My research came
from the emic perspectives of the teachers. In this way, the
teachers' knowledge and perceptions of that knowledge was
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uncovered. The researcher posed questions and gained insights
previously ignored in most objective qualitative studies.

y-aliditv -_and.JF.ellability
According to Erickson (1987) , the basic validity
criterion of qualitative research is the "immediate and local
meanings of actions, as defined from the participant's point
of view"

(p. 119). The study needs to be true to the

behaviors, actors, and settings it researches. Hutchinson
(1986) also suggests that the relevant question is: "Does
this array of data collected accurately reflect the medium
under study?"

(p. 131).

Gitlin (1990) argues that educational methodological
research often focuses on traditional definitions of
reliability, validity, and compatibility, which ignore how
method structures a particular type of relationship between
the researcher and those studied. Most traditional methods,
Gitlin writes, establish an alienating relationship which
silences those studied, disregards their personal knowledge,
and strengthens the assumption that researchers are the only
producers of knowledge (Gitlin, 1990).
Both Bolster (1983) and Gitlin (1990

argue that for

research to be credible and use£u,v to teachers, it must be
based on the assumption that human behavior is reflexive.
Humans are both the products and creators in their society.
For example, students and teachers interact on the basis of
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shared meanings in the classroom and create and develop new
meanings which shape their future interactions and socral
structure of the classroom. In this way, each classroom is a
small culture created by students and teachers working
together. This conceptualization of teaching vastly differs
from the sociological approach of the resec-cher which
isolates a particular teacher behavior, under specific
conditions, which will universally produce identifiable
student outcomes (Gitlin, 1990).
While one purpose of sociological research is to
generate universal propositions that will predict teacher
effectiveness, the purpose of research based on the
assumption of reflexivity is to "verify" a consistent
explanation of how a particular classroom works.

“This

knowledge will give systematic and reliable information which
teachers can shed light on, in their own pedagogical
situations"

(Bolster, 1983, p. 304). In this way, the

teachers “speak for themselves. The teacher's 'voice' is
heard"

(p. 305).

Research questions asked by qualitative researchers
acknowledge the complexity of the classroom. Erickson (1987)
suggests that
the qualitative researcher asks a question like,
“What are the differences in the perspectives of
teachers in classrooms characterized by the
behaviors to improve student learning?" This puts
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"mind" in the central picture. It does not simply
state a "set of mediating variables between the
inputs and outputs."

(p. 127)

Clark and Holquist (1984) say that the underlying
assumption in most research methods is that knowledge is
something investigators "extract" from those studied. They
feel it is a one way process that investigators use to put
together a convincing story about the way things are or
should be in school.
Lost in this process is the notion that knowledge can
also arise from dialogue involving the interaction between
researcher and participants within a meaningful context
(Clark & Holquist, 1934). Qualitative research design allows
access to gain these understandings of "how the participants
see their world and gain insight into human reality"

(Bogdan

& Biklen, 1982).
In the previously mentioned ways, the qualitative
paradigm best facilitated the documentation and description
of an "in-depth understanding"

(Glesne & Peshkin, 1992) of

the feelings, experiences, and perceptions of the
participants acting in their own situations.

2EQggflur.fi
Setting
The criteria for site selection in this study were: a
site that allowed a wide range of experiences relating to the
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implementation of a mathematics curricular change, a site
that provided opportunities for a rich and deep understanding
of the teachers* attitudes, and a site where my presence in
the classroom would be as unobtrusive as possible.
This site met all the criteria as it was implementing a
new mathematics textbook series and the faculty was willing
to share their attitudes and classrooms. It was located near
three education colleges which constantly used its facilities
for observations, participation, and student teaching.
Therefore, my presence was virtually unnoticed.

£a£tlgjpanta
The investigator solicited permission to do the
investigation from the appropriate authorities. Prior to
selection of the participants, a general interest survey was
sent out to all the teachers in that school (see Appendix A ) .
Upon the return of the completed surveys, a stratified, blind
selection of three elementary teachers interested in
participating in the study was made.
Consent forms were signed by all those participating in
the study. The form was a contract that included a brief
explanation of the research study, methods used to collect
data, times and days when observations and interviews would
take place, the time frame for the study, assurance of
confidentiality, and assurance of anonymity (see Appendix B ) .
Also, the researcher made a verbal agreement with the
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administration not to use the name of the mathematics
textbook series in this study. They stated that they felt it
was irrelevant to the study.

Eata.. .Collection
Data for the study was collected through a multiplicity
of techniques. The researcher's goal was to explore, to
discover, to know, and to understand that which would lead to
new insights, thus making this in depth, inductive,
investigation of the initiation of a new mathematics
curriculum change qualitative.
Observation, interviews, and journal entries comprised
the compendium of data. This data were collected in the form
of fieldnotes and tape recordings which were later
transcribed. The results of the research were written in a
descriptive narrative. It used the voices of the participants
whenever possible.
I made classroom observations and held teacher
interviews. I also reviewed the monthly journal entries of
the teachers. Thus, there was first hand opportunity for
investigation.

"Qualitative research has the natural setting

as the direct source of data and the researcher is the key
instrument"

(Bogdan & Biklen, 1992, p. 29).

A mutually agreed upon plan for collecting the data and
recording information was formulated with the researcher and
the participants. Protocol was established by using
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fieldnotes from classroom observations and faculty meetings,
transcripts from tapes of the participants' interviews, and
notes taken from journal entries. Initially, the data were
collected in person. However, the final data collection was
by E-mail, letters, videotapes, and taped telephone
conversations.
Time. If the researcher is to gain adequate
understanding of the environment, participants, and their
behaviors, a timetable should be developed (Glesne & Peshkin,
1>92). This timetable was established. It was flexible and
set around both the schedules of the participants and the
researcher.
It provided a reality check on the feasibility in terms
of time constraints and choice of methods, sites, and
participants. The study was held for the period of nine
months, August 1994 to April 1995. The participants requested
that the data collection time end one month before the end of
the school year because of the end of the year duties.
Time is a major factor in the acquisition of trustworthy
data. Time at the research site, time interviewing, and time
to build sound relationships with the participants all
contribute to the credibility of the interpretations made by
the researcher

(Glesne & Peshkin,

1989).

Observations. Data collecting for this study began with
bi-monthly observations of the three participants in their
unique situations. Initially, observations focused on many
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different issues. These observations were exploratory until
some situations became more edifying than others. Other
observations helped clarify questions and supplied
information for further questions during interviews with the
participants (Bogdan & Biklen, 1992).
An observational plan that consisted of three parts was
used. One part was for descriptive notes to paint a portrait
of the participant, a reconstruction of dialogue, a
description of the physical setting, and accounts of
particular events. Another part was for reflective notes.
This provided an opportunity to record personal thoughts such
as "problems"

(Bogdan & Biklen, 1992). The last part was used

for demographic information. This helped define times,
places, dates, and field settings where the observations took
place.
Bogdan and Biklen (1982) state that the researcher takes
a role in the setting based on a continuum of involvement. It
varies from complete noninvolvement to complete involvement.
In this study, the researcher assumed a variety of roles
depending on the setting. This flexibility allowed complete
immersion and access.
Observations took place inside the classroom, during
faculty meetings, and at various events. They varied in
length depending upon the length of each activity. The
activities for observation were based on the participant's
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request or whatever activity was going on during the
prescheduled times.
Interviews. Mishler (1986) defines interviewing as "a
verbal exchange or a speech event"

(p. 10). “Conducting a

good interview is like participating in a good conversation"
(Eisner, 1991, p. 183). The purpose of interviews is
described as a way to "gather descriptive data in the
subjects' own words"

(Bodgan & Biklen. 1982, p. 76). This

information helped the researcher develop wisdom about how
the participants interpreted the happenings in their
situations. Interviews were employed in conjunction with
observations and journal analysis and were the dominant
strategy for data collection.
Two approaches to interviewing were used. They were the
exploratory interview and partly structured interviews that
use open ended questioning.

The exploratory interview

allowed the researcher to investigate in a free flowing and
spontaneous manner. It gave a wide spectrum of general
insights. Interviews were flexible in order to take the
interview into a natural direction for the setting (Schatzman
& Strauss,

1973). The researcher audiotaped some of these

interviews.
The partly structured interviews began with open ended
questions that led to other questions. Whenever possible,
delving or follow up questions were used to probe deeper into
the participant's response. This gave an increased “richness"
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to the descriptive responses. The "grand tour" questions were
used to have the participant reconstruct a significant
segment of specific experiences

(Seidman, 1379).

The "mini tour" questioning focused more on the
subjective experiences of the participants than on the
external structure (Seidman, 1979). For example, after asking
what happened during mathematics class, the participant was
asked to tell about what the mathematics class was like for
the participant.
Interviews of the participants took place in many
settings. Most interviews were achieved in the participants'
classrooms. Others took place in informal settings, such as
in the hallways or at lunch. This informal interview setting
allowed the researcher to
participant's head"

access what is inside the

(Tuchman, 1972, p. 76). It helped make it

possible to gauge what a participant knows (knowledge or
information) about the topic studied, ascertain what the
participant likes or dislikes (values and preferences), and
learn what the participant thinks (attitudes and beliefs) .
Journals. Materials on the historical aspects of the
participants, settings, or issues help place the data in
context

(Lofland, 1971). The participants were asked to keep

journals or logs that tell special anecdotes or descriptions
of activities or events by the district as part of a pilot
program for faculty assessment. The journaling was general.
It was mentioned that it would be helpful for the study if
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the mathematics interest of the researcher would be
respected, and that some of the entries would be specifically
related to the implementation of the mathematics series.
Notations varied in style and frequency.

Data Analysis
"Analysis involves working with data, organizing them,
breaking them into meaningful units, synthesizing them,
searching for patterns, discovering what is important and
what is to be learned, and deciding what you will tell
others"

(Bogdan & Biklen, 1992, p. 153).

This phenomenological perspective allowed me to attempt
"to understand the meaning of events and actions of ordinary
people in [their] particular situations"

(Bogdan & Biklen,

1992, p. 34). I did not assume that I knew "what these things
meantt] to the participants in [this] study"
Initially,

(p. 34) .

I developed a coding scheme to give focus and

relevancy. The coding also supplied the connections, themes,
and patterns that gave "shape to the data"

(Glesne & Peshkin,

1992, p. 132). Later, data analysis followed, consisting of
classifying and categorizing the codes “to give meaning to
the words"

(p. 132).

The process of analysis was eclectic. I systematically
searched and arranged information for understanding.
Metaphors and similitudes were appropriate (Creswell, 1994).
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The data analysis required that the researcher develop
categories and make comparisons and contrasts. It also
required that the researcher become open to possibilities,
alternatives, or contrary explanations for the findings.
I took the categories or themes back to the participants
and asked if they were accurate. This helped with validating
information. They confirmed and added information, if there
was a need, whenever possible, data analysis was done
simultaneously with data collection. This allowed for
checking of the facts and helped give the study direction.
This process of analysis was based on data "reduction"
and "interpretation"

(Marshall & Rossman, 1992). The field

notes from observations and interviews were reduced into
patterns, categories, or themes inductively. They were then
interpreted by using some schema (Tesch, 1990). While most of
the work was reduced into small parts, the final goal was to
create a larger, consolidated picture.
Lastly, using Miles and Huberman's

(1984) format, the

data were sorted into relationships of categories. By using
this coding system that sorts through the field notes,
interview transcripts, and journal entries, the researcher
was able to form the basis for the reported story. There were
identifiable categories, themes, and patterns that gave an in
depth picture of the attitudes and behaviors of the
participants.
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Yaliditv and Reliability
In qualitative research the main analytic tasks are
related to establishing patterns or regularities in the data,
and then cross-checking to make sure the data are reliable
and valid (Delamont, 1992). Two main strategies for checking
for trustworthiness in qualitative research are used in this
study. They are: respondent validation and the triangulation
methods suggested by Creswell

(1994), Glesne & Peshkin

(1989), and Patton (1990). The investigator:
1. compared observation data with interview data
2. compared public conversation with private
conversations of the participants
3. checked for consistency of what the participants said
over time
4. checked with participants for agreement with findings
5. compared the perspectives of participants from
different points of view, and
6. validated the information obtained from interviews by
checking documents

(i.e., journals).

(Patton, 1990,

p. 467)
This study documented the attitudes described by the
participants and their observed behaviors. A beginning and
ending comparison of this data were made, from this
comparison change was noted, when applicable. This study
indicated the influence of teachers* attitude,

if any, on the
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implementation of the curricular change from some new
attitudes and through the behaviors of the participants.

CHAPTER 3
PRESENTATION OF FINDINGS

introduction
Chapter 3 presents the findings of this study which
describe changes in teachers' attitudes and how they
influence mathematics curricular changes. It consists of the
portraits of each participant and the themes that emerged
from observations, interviews, and other documents. The
portraits will help the reader to construct a picture of the
participants and give insight into their individual teaching
styles and attitudes.
Analysis of the data revealed six themes. They included
(a) the three participants saw the rationale for the
curricular change as suspect,

(b) they also saw the

implementation of selected components of the new program as
problematic,

(c) two of the participants felt that as they

became more involved in the new mathematics curriculum their
roles as teachers became more student centered, however the
third participant remained teacher oriented throughout,
(d) the participants were apprehensive when trying to
implement a curriculum based upon an unfamiliar* philosophy
(constructivism), (e) two of the participants became more
35
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committed to the curricular change as their students
experienced more success, the third participant was also
affected, but to a lesser degree, and (f) two of the
participants felt their attitudes and teaching behaviors had
improved considerably, while one participant remained
ambivalent.
The beliefs and experiences of the three participants
are carefully detailed and the voices of the participants are
used whenever possible to clarify the emerging patterns. This
was done to preserve clarity. Paraphrase and interpretations
are used only when they provide clearer or more succinct
interpretations of the participants' sharings. The themes are
presented in the order that they surfaced during the data
collection period. To protect the confidentiality of the
participants, pseudonyms have been used.
The elementary school, which was the setting for this
study, is located within a school district that is part of a
metropolitan area. It is one of six elementary schools in an
upper middle class community representative of two parent
families and white collar success. Because of its proximity
to New York City and its suburbs that offer a variety of
country clubs, marinas, theaters, and historical landmarks,
the community affords the residents rich opportunities for
leisure and a wealth of cultural experiences.
There are six elementary' schools, two junior high
schools, and one senior high school in this district. The
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district has a population of 7,850 students. The site school
has a student population of 951 and a faculty to student
ratio of 1 to 20.

Eflutraifcs.

.Each .Participant

Mr.. Trapper
Mr. Trapper has taught third grade for twenty two years
in the same school district where he has always lived. He
received his bachelor of science degree and his master of
science degree from the local university. Mr. Trapper serves
as one of the representatives for the primary grades on the
district Mathematics Committee and has been a member for the
last five years.
He volunteered to participate in this study because he
felt he would be able to provide some insights, having been
involved in many mathematics changes during his many years of
teaching. He was extremely pleased and enthusiastic about
being selected as a study participant. He was pleased that
someone actually wanted to know what he thought about
implementing mandated curricular change.
Background. In our initial interview, Mr. Trapper
described his background and beliefs about the mathematics
curricular change as follows:
I feel I am proficient in mathematics. I was an honor
student throughout school. Mathematics came easy to me.
I feel it is the easiest subject to teach. Mathematics
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is so black and white. It is either right or wrong. I
feel really confident in teaching it. After all, I have
taught for many years.[To which he added:] I have to
admit, mathematics is not a subject that I enjoy
teaching.
He went on to say,
I am on the Mathematics Committee, but I didn't attend
many meetings. So, even though I keep up in some ways, I
was totally surprised to learn that there had been a
decision about a new mathematics program. I knew the
district was considering it. I “do" keep up with the
educational trends, techniques, and new ideas by reading
my professional journals. My favorite is the Kappan.
Prior to Implementation. Mr. Trapper related his
knowledge about the new mathematics program. He explained:
“From what the committee told me, the new mathematics program
has a new text series with manipulatives and cooperative
grouping embedded in a format much like our old series. Not a
big change."
Mr. Trapper was confident about his knowledge of
mathematics and his past mathematics teaching experiences.
However, discussing reflection and his teaching, he voiced
the following concern:
I need time to explore connections between this new
program and student learning before we discuss my
teaching. I need time to broaden my knowledge by reading
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and talking to resource people. I need to focus on
connections from our old mathematics program to our new
program. I understand the traditional, teacher-centered
and constructivist, student-centered approaches to
instruction. I ’m glad I still have the summer!
I know it is essential that I think more about
reflection. This helps me link what I am implementing in
my mathematics class with the students' learning.
Exploring these implications helps me make changes. I
still feel I lack the experience to analyze and
interpret my own teaching in such a way as to bring to
light the implications of my actions. I realize it is
very important to understand the learning in order to
change the teaching.
Classroom Climate. My observations of Mr. Trapper were
usually during the bimonthly, scheduled mathematics classes
held in his classroom. Below is a typical observation that
describes Mr. Trapper:
Mr. Trapper, wearing a dark brown suit with coordinated
shirt and tie, walks slowly from the classroom doorway
to his desk chair and sits down. He observes, with a
sharp eye, the students walking and quietly sitting in
their traditional rows of desks (see Illustration 1). He
opens his teacher manual and stands. This signals
everyone to get quiet, take out their books, and put the
books in the upper right hand corner of their desks in a

40

Mr. Trapper's Classroom: Room Map
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robot manner. Mr. Trapper then methodically uses the
overhead and chalkboard for demonstration. He gestures
about operation of the lights. Except for using student
names when questioning, Mr. Trapper reads directly from
the teacher manual. He praises the students after every
question with "That Is good11 or ,!Yes.~
He has established rules for group work. Everyone
has a designated job. A minimal number of questions are
concisely addressed. Mr. Trapper has everyone move the
desks into preassigned groups and locations. While
students whisper in their groups, Mr. Trapper circulates
once. Then he sits down at his desk chair. He surveys
the students with an observant gaze.
When Mr. Trapper stands again, the students very
quietly place the room back to its original design. When
everyone is back in line, he asks for solutions. Last,
he walks over to his desk chair and sits down. He begins
to read a book. Without a word, the students put their
work away and take out a chapter book to read silently.

Ms. Hillarv
Ms. Hillary is nontenured and working on her third year
as a first grade teacher. She has always lived in New York
state. Recently, she moved to the district. She is pursuing a
masters degree in Reading Education. She loves to teach
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language arts; most of l.er teaching day is spent on language
arts related activities.
Background. Ms. Hillary was happy when she found out she
would be a participant in the study. She said,

MI look at

this as an adventure. It will be fun to share and reflect on
what I do."
She felt,

"Mathematics is okay. I like it." She reported

that she wished "there was more time to work on mathematics.
We don't always spend as much time as we should on it every
day." This past year, she was assigned to the district
Mathematics Committee as an observer. When someone steps down
as a member, she will replace that person.
Prior to Implementation. Her warm and friendly
personality led to giving her the nickname, Polly Positive,
by her colleagues. She was optimistic that the new
mathematics program will be great. She expressed her feelings
in this way:
I know I am going to like the new mathematics program. I
am told by the book company representative that
everything that is needed for planning is at your
fingertips in this new program. I like structure in
planning.

Isn't that what the district is paying for?

She went on to say,
The old series was very organized and structured. I
liked it a lot. I also liked the fact that if you wanted
to, you could add other ideas to it. The sales
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representative told the Mathematics Committee that this
new book has so many ideas that you will not have to
search around for anything. It sounds fine.
After skimming the teacher's manual, she felt that the
format was similar to what she had always used. She saw
little change.

“My first grade is all about 'doing' and

'working together' with hands on things.- She read about
assessment ideas that are new to her. She was apprehensive
about using some of them because of constraints. However, she
was happy to know about them.
Classroom C limate. I observed that, instead of a more
traditional setting, she had “villages." The children felt
free to wander about when not directly involved in some task.
They explored and experimented independently and with peers.
When observing this organized room, I discovered:
Ms. Hillary has her room sectioned into attractive and
functional learning villages [much like learning
centers]. My eyes are drawn to the Math Village. It is
bursting with invitations to explore and experiment.
There are new counters, attribute blocks, paper clocks,
paper spinners, dice, and blocks all arranged in color
coded buckets. There are posters with pictures of
problems and some booklets with simple questions on a
building made of cardboard. One booklet read "CAN YOU DO
IT?" The students sit in four groups of five (see
Illustration 2).
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Illustration-^. Ms. Hillary’s Classroom: Room Map
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M s . Hillary, smiling and looking around the room at
the Math Village, gets the attention of the students by
singing in a soft voice,

"I knew a man who had a dog,

and Bingo was his Name-0." Then she picks up a stuffed
dog and invites the class to sing with her the "Bingo"
song. They smile and happily join in the pattern song.
When they finish, she claps and announces,

"You all

deserve a hand for the great singing." The students are
eager to clap for everyone.
Next, Ms. Hillary asks some of them to go to the
rug by the Math Village. They act out a story under her
direction as she tells a story. It is a problem story.
She asks for help. She invites all of them to take a few
minutes to visit the Math Village. After a few minutes,
many students want to tell what they think. Everyone
sits on the floor in front of the Math Village. Ms.
Hillary is on the floor, too. She has all those who want
to exchange ideas have their turn.
Ms. Hillary is aware that during this time some
students need direction about sharing and getting along
with their peers. She quietly discusses the problems
with them. Then they return to their work. The room is
filled with interest and excitement. Everyone is being a
problem solver in their own way.

46

Mr.,..Clark
Mr. Clark was viewed by his colleagues as outgoing and
"never afraid to buck the system." He had taught sixth grade
in his hometown for over twenty years. He had worked with
many administrators and teachers. They all respected him for
his dedication to teaching. It was known by the parents that
he was always available for extra help.
Mr. Clark saw himself as a good teacher.

"Kids are most

important," he said. He felt he possessed enough knowledge to
teach all the subjects. He felt academic freedom was the most
important article in the union contract. During the data
collection period, Mr. Clark was politically active in union
work.
Background. He told about his background and involvement
in mathematics:
I got by with my mathematics knowledge. I'm glad I teach
lower mathematics. My family pushed me to do
mathematics, but I only took the minimum requirements in
high school and college. I feel mathematics is
important. But, the truth is, I don't see a need for
higher mathematics unless you need it for your future
career. Mathematics is not my bag.
He goes on to explain:
Mathematics is my least favorite subject to teach. I am
not comfortable teaching higher mathematics. I feel
right at home teaching the lowest group in sixth grade.
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Some days, I think the students know more about
mathematics than I do.
Mr. Clark appreciated being chosen as a participant in
the study. He stated:

“I always wanted to do more in

education, but got married and started a family right away.
No time or money for educational things. This participating
in an educational research study sounds like a plan!"
Then he said:
It seems that my opinion is never heard on grade level
or in the district. At least, I d o n ’t see it. I am happy
that someone cares, when you write your findings, send a
copy to the Board of Education to let them know that
teachers have feelings, feelings about mandated changes!
Oh well, I do what they want me to do, grumble, and keep
my job.
When asked to tell about his involvement on the district
Mathematics Committee, this was his response:
I ’m on the Mathematics Committee, but not really by
choice. You know if you do not volunteer for a
committee, you are put on one. So, I felt the
Mathematics Committee would be good since it meets right
here in our building and I wouldn’t have to travel
anywhere.
Laughing loudly, he declared:
Being on the Mathematics Committee is a joke. They told
us to look at book company mathematics programs and make
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suggestions to the administration. It sounds like
teacher input. Ha Ha. We knew they had made up their
minds to buy the cheapest for the most product.
He goes on, *We did get free manipulativesi"
Prior to Implementation. Mr. Clark explained his
observation about the new program.

"This new mathematics

program sounds like it uses manipulatives and cooperative
group work to get the job done. I used manipulatives for
demonstration with the old series.'* Then he added,

"Using

cooperative group activities...! have strong feelings about
no groups or only on some occasions in sixth grade."
Before most observations he offered comments to me such
as, “As you know, old habits are hard to break." Most of the
initial observations indicated a willingness to make a
transition, but many conversations related that regression to
the old format happened more often than not.
Classroom Climate. This is a typical observation of Mr.
Clark’s teaching:
The room map (see Illustration 3) shows an unadorned
room, not concerned with neatness. No children's work is
displayed. There are only two commercially printed
pictures of foreign countries stapled on a bulletin
board in the back of the room, Mr. Clark's desk top did
not have any empty space on it. The rows of desks are
irregular. He is wearing a short sleeved, striped sport
shirt and tan pants. His tennis shoes show wear. Mr.
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Illustration 3. Mr. Clark's Classroom: Room Map
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Clark is sitting at his desk with a pencil over his ear.
He yells to me over the din to come in and sit down.
Mr. Clark demonstrates on the chalkboard a problem
from the book. He asks several students to come up to
the blackboard and work examples. After each example he
says,

"OK, next." Once, he tells a boy,

"You finally

have the idea." He then assigns homework which consists
of a worksheet that was furnished by the book company.
Next, he announces that the homework will be done as
group work.

"Keep it down. Last time we did this, I got

complaints about the noise." Everyone spins around and
forms diads. People move desks as if they are driving
bumper cars at a fair. When everyone is in a pair, Mr.
Clark circulates to see that everyone is beginning their
work. He speaks to some about being too noisy. He tells
others to do mathematics during mathematics time, not
social studies homework. A student says,

"We might just

as well be in rows if we have all these rules. I thought
we are supposed to be helping each other." He responds,
“You are talking. Aren't you?"
When students finish their work, they walk up to
his desk where he is sitting and ask what to do next. He
checks their work and asks questions of each student.
"Are you sure?" Although all the students are working,
some are not working on mathematics.
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When the bell signals that class is over, all leave
their desks and loudly run out into the hall to go to
their next class. One girl yells,

'Hey, Mr. C., let’s do

this again tomorrow. I like Donna, the 'brains' doing my
work." Mr. Clark gets up from his desk and talks to me
about when we will be discussing the lesson.
Emerging Themes
The analysis of the data resulted in six thematic
categories:

(a) The three participants saw the rationale for

the curicular change as suspect,

(b) they also saw the

implementation of selected components of the new program as
problematic,

(c) two of the participants felt that as they

became more involved in the new mathematics curriculum their
roles as teachers became more student centered, however the
third participant remained teacher oriented throughout,
(d) the participants were apprehensive when trying to
implement a curriculum based upon an unfamiliar philosophy
(constructivism), (e) two of the participants became more
committed to the curricular change as their students
experienced more success, whereas the third participant was
also affected, but to a lesser degree, and (f) two of the
participants felt their attitudes and teaching behaviors had
improved considerably, while one participant remained
ambivalent. These themes are presented in the order they
surfaced during the study.

52
The following is a presentation of the three
participants' journeys into their new mathematics curriculum.
Direct quotes of the participants were used whenr ver possible
to explain the findings.

Ilie_..t.h.re.e participants saw ..t.h&_rat.ionale ..fciiL-th£„CMrriculaii
-chan.ge_.as suspect.
All of the participants perceived the administration's
rationale for the mathematics curricular change as
questionable. Although there were variations of comments
about the curricular change, the three participants'
responses were remarkably similar. They did not see this
change as positive and felt the rationale for the change was
suspect.
"The purpose of educational change presumably is to help
schools accomplish their goals more effectively by replacing
some structures, programs, and/or practices with better ones"
(Fullan, 1991, p. 15). The participants in this study had
many thoughts about the rationale for their mathematics
curricular change. The following statements demonstrate the
participants' speculations and attitudes:
Busv wojd£_for,_£Jifi_Igasliera• Mr. Clark and Mr. Trapper
expressed the feeling that the administration always wanted
to keep their teachers busy. Mr. Clark stated in a sarcastic
voice,

"The district administrators probably felt that the

teachers had become too complacent in their mathematics

instruction. It must have appeared that the teachers did net
have enough to do. So, their solution was to buy new books
that have new activities that use new materials.’' Mr. Trapper
added,

"It is just another way to make the teachers retool."

Mr. Clark continued to cynically characterize the
district's thinking:

[They said,]

"Let's look around and see

what's new. Oh, the NCTM (National Council of Teachers of
Mathematics) says manipulatives are good. That sounds neat.
Let's check cut programs using manipulatives. Let's gc with
it. "
Another Fad. Mr. Trapper agreed with Mr. Clark's
assessment of the district's thinking and added,

"Every four

or five years a new fad comes along in mathematics and our
administration always 'jumps on the bandwagon.'" He felt
that,

"It is sad, but true. The administration sees that the

NCTM radicals have come up with another fcid. Their ideas have
not made great improvements in mathematics in our district
before. But, since most of those rich, NCTM executives were
in education once, the district sees their ideas as
credible."
Mr. Trapper continued to discuss his opinion about the
purpose for the mathematics curricular change,

“They will hop

onto this new fad just like they always do. It does not
matter what the cost. These fads are too costly for us, and a
dangerous price to pay for our kids. We are playing with the
kids' lives and futures."
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gjagfiti Money— on^-Something N e w . Mr. Trapper angrily said,
"Buy something new. It is just another way to keep the school
district's money flowing between the book publishing
companies and the supply people." The money issue was
mentioned by all the participants. They lived in this school
district where the school taxes were the highest in the
state. Ms. Hillary said,

"I see taxes being raised again. For

what? Certainly not our salaries."
Mr. Clark replied in an angry tone,

"Why change? Don't

they learn? Change for the sake of change will not help. Look
at the fiasco in our district last year over cursive and
manuscript writing. When the parents found out that their
kids couldn't write after spending all that money, they sure
went back to the old way."
tics-C.uo:.i.
culmn-aas-Qu£datad• when Mr. Trapper
reflected on the rationale for the mathematics curricular
change, he said,

"The children appear to be learning

mathematics with the program we use now.“ Mr. Clark
commented,

“The test scores are acceptable." In other words,

Mr. Clark and Mr. Trapper felt there was no legitimate reason
to change the mathematics curriculum. Ms. Hillary seemed
disturbed and dubious:
I am really annoyed about having to come to a workshop
only to be told that I am 'on a staff of dinosaurs' and
need 'to get with the program* by a book salesman. Wait.
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You know, maybe that's why the district feels we need a
new mathematics curricular change.
Ms. Hillary added in a pensive way,

“I am really not

sure. Maybe the new program will improve student learning."
while Ms. Hillary speculated that possibly the
administration legitimately felt there was a need to improve
the mathematics curriculum, she too had negative feelings
about the reason for the change.

Table 1
Attitudes and Feelings About the Rationale for the
Mathematics Curricular Change

Reasons

Ms. Hillary.

Mr. Clark

Mr. Trapper

1. Busy work fox- teachers

Neutral

Agree

Agree

2. Spend money for new ideas

Agree

Agree

Agree

3. Join the fad

Neutral

Agree

Agree

4. Improve curx*iculum

Agree

Did not
mention

Did not
mention

All these participants, despite their suspect and
negative attitudes regarding the purpose of the change,
agreed that "the new program might turn out to be fine...or
at least...okay.M In addition, all agreed that in order to
maintain their jobs, they would "do whatever was mandated."
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3fr£-JBaj3Li£ipants saw the implementation of selected
samponents of bhe new program as problematic...
All the participants had a variety of concerns as the
implementation of the new mathematics curriculum approached.
There was more diversity in the attitudes toward the
implementation of the new program than there had been
concerning the rationale for its implementation. Although
there were a number of other curricular components in this
new mathematics program, the following five components
received the most attention and concern:
teacher's manual,

(a) the textbook and

(b) problem solving as part of the program,

(c) manipulative use and the Manipulative Connection,
(d) cooperative group work, and (e) assessment.
Background. Success in the process of change is
difficult to measure. It is much like teaching:

"for the

seeds of thought planted may not germinate and grow until
some later time"

(Skeel & Hagen, 1971, p. 99). Not every

component of the new mathematics program might prove
successful to each participant, but those chosen would result
in a challenge to piece them together with the other
component aspects for a later time. The participants analyzed
and explored their attitudes and teaching behaviors related
to these components.
As the participants set out on their journey to
implement the new mathematics program, they all echoed Ms.
Hillary's feelings:
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I will need to develop [personal opinions and
professional techniques] while using the new program.
The brief, introductory workshop provided little insight
into the thinking and workings of the new mathematics
program. The mathematics program’s philosophy is only a
group of words. In other words, to have any value for
me, I will need to see its value as I work with it. This
is how I feel.
According to Skeel and Hagen (1971),

“A school can adopt

a philosophy without difficulty, but the real challenge comes
in the adaptation to everyday, instructional practices"

(p.

57). The participants felt their "quick sell" knowledge about
the new program’s philosophy was “limiting and frustrating."
Mr. Trapper summed up their concern and frustration with
the new program at the beginning of the school year:
That brief introductory workshop did not tell me a
thing. I agree with the literature on change and
frustration. If the motivation and ownership in this
change is not coming from within, then it should come
from the result of my engaging in the new teaching
concepts and not just from my 'engaging personality.’ I
need to see a commitment to use this new program due to
a commitment to the new ideas, not just because I was
told to use the new program.
The Textbook Series. The new textbook series was part of
a cross grade program (kindergarten through grade six) that
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used a developmental, constructivist philosophy, using
manipulatives in a cooperative learning environment. This
student-centered program was the context for observing the
implementation process of the mathematics curricular change.
These techniques are not new; however, they are innovations
to these participants. The textbook series was the means
through which this study was being examined and helped
describe the attitude change process of these three
participants.
Text and .Teacher‘s Manual. The major finding pertaining
to the textbook and the teacher's manual was that all the
participants felt that there were "many problems" with the
new textbook and teacher's manual. The participants had an
array of concerns. A concern that received much attention and
many comments pertained to the fact that the textbook did not
stress computation. The participants' comments follow:
Mr. Trapper complained,

"There's a lot of problem

solving and critical thinking skills. That's okay. But, the
problem is that we need emphasis on computation. The district
puts high importance on testing performance."
This was an area in which Ms. Hillary had mixed
feelings. Expressing some concern,

"I can only state that

this program seems good and it seems like it should work for
most of the children. Our test scores might not show the
growth our class has been experiencing with computation using
this new program.“
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Mr. Clark grumbled,

"I know at the end of the year, my

class takes placement tests for reading and mathematics. Will
the students be placed in lower groups because of computation
neglect? This influences my view of this change. Their
computational skills better be okay."
Another problem that received foremost attention
regarding the textbook was that, as Ms. Hillary put it, "this
new textbook crams too many concepts into one lesson." Mr.
Trapper, giving his impression of this major problem for him,
told,

"Timewise, it was impossible to cover everything in a

daily class period." Mr. Clark ventured,

“The old textbook

appeared to have a more compact look at the y e a r 's
expectations. It was more down to earth."
Ms. Hillary agreed with these concerns. However, she had
the most comments of praise for the textbook and teacher's
manual:

"The textbook is filled with beautiful pictures. It

shows other places of the world to my kids. They like the
pictures." Commenting on the teacher's manual, Ms. Hillary
said,

"The teacher's manual presents the same content as

always. It just makes more use of manipulatives in
cooperative group activities. The hands-on and exploring
activities are what the students need, and find fun."
Ms. Hillary also added that she liked the student
involvement in the planning and assessment.

"I like how the

children are actively engaged in 'doing' mathematics. This
isn't much of a change. I used these techniques to supplement
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the old book. Involving them more was a change, however.
These new ideas can't hurt."
On the other hand, Mr. Clark saw very little value in
the textbook or teacher's manual. He commented:

“I think the

pictures are interesting. But, who needs pretty pictures to
do mathematics? I think they are trying to be too
multicultural. It appears that 'our kids' can't get their
pictures in textbooks any more."
Then, referring to the teacher's manual, Mr. Clark said,
"I feel those activities are okay. I have seen them in old
books. My main gripes are that there is too much emphasis on
letting the students do their own thing and definitely too
much group work."
Although Mr. Trapper was not completely satisfied with
the textbook and teacher's manual, he was more open to them
than Mr. Clark. Mr. Trapper observed:
The textbook has nice introductory theme pages for each
chapter. The pictures are real nice. My students are
fascinated by them. I wonder if they just find them
interesting? Maybe they can relate.
They like the literature selections that go with
the theme pages and pictures. The mathematics and
literature connection is a good idea.
His comments about the teacher’s manual were again
ambivalent:
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I like that it has some new activities, with new
materials, but they are really not new. I feel that I
have seen most of them before. Not all in one text,
though. I guess this makes for variety for the students.
If you could use all of them. I guess they are all
right.
Mr. Trapper also commented on the challenges presented
by the series. He stated,
The activities give many challenges. The students like
the challenges and like to be challenged. Of course,
they also like to be able to solve the problems. I do
think that there are many problems that are too hard.
But, if I do not aim my goals high for them.
When asked to compare the new textbook to the previous
textbook several generalizations surfaced, as well as more of
the participants' concerns.
All the participants felt that the previous textbook was
better. Mr. Clark stated,

“There had been less teacher work,"

and Mr. Trapper voiced that,

“Planning was done for you.

There was no need to pick and choose." Ms. Hillary simply
said,

"I like structure. If you want to use different

approaches or techniques, you were free to do it with the old
series." Their attitudes about the old textbook remained the
same throughout the school year.
Mr. Clark voiced,

"There was too much emphasis on

working in cooperative groups in the new textbook." Mr.

62
Trapper remarked,

•‘You could use this technique if you wanted

to with the old text. It wasn't written in. Sometimes the
students just want to work alone."
It appeared to Mr. Clark,

"The new book has too many

'cafeteria' pages. The authors assembled everything they
could find on the content topics." This having to pick and
choose was unsettling and frustrated all the participants.
Mr. Trapper felt they “might overlook an important concept."
Also, Ms. Hillary worried that they might be in "jeopardy of
not finishing the textbook in the school year. Finishing the
book is an unspoken expectation held by this school
district."
The participants concurred that the previous textbook
was "more organized and structured in a logical sequence."
Mr. Trapper said,

"It built on concepts. The new textbook

builds on concepts, but many lessons lack basic concepts
needed to solve problems." Mr. Clark raised another issue
that caused him concern,

"There were too many assumptions

that the students can figure out the missing concepts for
themselves." Ms. Hillary related,

“They tell us to skip

around. But, if the student does not know the basic ideas,
how can you?"
Mr. Clark mentioned another problem,

"The new textbook

chapter tests had tested on concepts that had been taught,
and on some that had not been introduced. It took time from
the test period to explain. This proved frustrating to the
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teachers and students.” Mr. Trapper remarked,

“The previous

textbook had tested only the concepts presented."
When specifically discussing the teacher4s manual, a
variety of points emerged. While Ms. Hillary felt it was
"easy to read, and filled with ideas," Mr. Trapper and Mr.
Clark found it lacking. Mr. Trapper felt "The problem is that
it is confusing. It has too many things to do. Way too many.
It appears that they couldn't make up their minds about what
was good, so [they] put in everything they could find." Mr.
Clark commented,

"From what I ’ve read, they think the kids

should call the shots."
When summarizing their feelings about the textbook and
teacher4s manual, Mr. Clark said,

"There just isn’t much to

say good. I have said everything I don't like about them. I
hope the books will grow on me." Mr. Clark and Mr. Trapper
felt that the old textbook demonstrated their preference in
teaching mathematics. They said,

"Those books were 'tools’--

tools for using the process of demonstrate, practice, test,
and apply.“
They felt the old program philosophy was "teacher
centered, and that the children were engaged in ’doing’ what
they were told to do." It reflected the Madeline Hunter model
of teaching. Much to the disappointment of Mr. Clark and Mr.
Trapper, this model was being phased out slowly. Mr. Clark
found it to be "traditional and very workable. This new one
just doesn’t have it." On the other hand, Mr. Trapper was
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willing to give it a try: "I liked the old one, but I will
try the new one.“
Ms. Hillary welcomed the new ideas presented in this new
series from the beginning. She felt,

MI liked the structure

of the previous mathematics textbook better. After using this
new one, I am sure that I will see 'the plan.' I really like
this mathematics program as it is more student centered. Kids
need ownership in what they are learning, just as we need
ownership in what we are teaching.”
Problem Solving. It was found that there was confusion
about how the goals of problem solving were to be
implemented. The rest of the concerns pertaining to problem
solving tended to be idiosyncratic.
All three participants accepted the problem solving to
varying degrees. Mr. Clark said,

"I am highly skeptical that

my students can do this." Mr. Trapper was interested, but
still somewhat dubious.

"I will give it a try, but I think

the students will need a lot of help." Ms. Hillary, while
still having some concerns, was open to the technique.
Problem solving had been previously viewed by Mr. Clark
as "the apex." It was "something you do at the end of a
lesson. It is the test to see if they understand the concepts
and can apply them to real situations." Mr. Trapper felt,
"Problem solving shows if they can apply concepts. It tells
if they are on Bloom's taxonomy level of application." Ms.
Hillary had this to say about problem solving:
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I feel it is a way to foster higher order thinking
skills. I feel that problem situations provide a
meaningful context for the learning of mathematical
skills and concepts.

[Problem situations] play an

important affective and motivational role, arousing
student interest and helping in building self
confidence.
She continued,
I do have some worries related to problem solving,
however: my class works with problems to help provide a
meaningful context fox- the learning of mathematical
skills and concepts. It*s an important component. But I
see some problems with the time frame that the book
gives us to work on problem solving. The process needs
to move slowly. I think they (the mathematics program
writers) ask too much, too soon. They get too complex in
too short of a time. They need to slow down and stretch
things out.
She went on to explain another concern that was related
to problem solving.
My class spends most of their time with problem solving
involved with estimating things. I have them estimate,
but I feel they need to know how to compute the answer,
too. There is something about number sense and
estimation. I think they tend to guess too much. I have
estimated that I would have enough gas to get home from
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school, and I have been wrong. Maybe I needed to have
had more practice in school!
When discussing the program's philosophy regarding
estimation and the use of concrete materials related to
problem solving, Mr. Clark and Mr. Trapper were divided on
the curricular goals and techniques. Mr. Clark maintained,
Estimation is a necessary element of the problem solving
approach. Estimation plays an important role in
computation; that is why the new program feels it should
not be taught as a separate lesson, but as a step in all
number procedures. That would include problem solving.
Mr. Trapper said,

"This new program feels that

estimation plays an integral role in problem solving. I think
this helps the student learn to question their solutions."
Problem solving was also an area of discussion for Ms.
Hillary. She said she had no problem with the idea of
introducing the concepts that were needed for problem
solving. On the other hand, Ms. Hillary's primary area of
interest pertained to the use of concrete materials.

"I feel

manipulatives help students understand new concepts and help
deal with difficult problems. In solving problems, pictures
and making models could help, but the main problem is that it
will take too long."
Mr. Trapper felt,

"there are toe many problem-solving

concepts in this text that are 1grand ideas'," and lack focus
on basic mathematical processes:
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Some of the material will have to be skipped. But, which
skills? There is definitely too much material and too
little time. L e t ’s hope I don’t misjudge and leave out
something vital. What will the parents say if I don’t
finish the book? It will look like I didn’t do my job.
Ms. Hillary reiterated this same concern about time and
planning. Mr. Clark did not see where this issue was
problematic. He had decided to “just speed up" to be sure
that he completed the book.
Mr. Clark had different concerns about problem solving.
He viewed problem solving as "problematic" for the students:
Thxa mathematics program appears to have as the main
thrust--promoting high level thinking. Exploring and
risk taking challenges the students in problem
situations. That worries me. I don't want to 'turn off*
my students to mathematics by challenging them to the
point that they will give up.
Furthermore,
My students become frustrated easily when a lesson
presents too much, too soon. The kids feel that there
are too many things to learn in one lesson. Sometimes
necessary concepts are not introduced. This problem
solving needs problem solving.
The participants attributed the numerous problems,
concerns, and confusion to the fact that they did not have a
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clear vision of what or how to accomplish the goals related
to problem solving in this mathematics program.
Manipulative Use and the Manipulative ..connegfcifln. The
investigator found that the strongest concerns voiced by the
participants related to manipulatives and, especially,
cooperative group work. This was not surprising, since
manipulatives were meant to be used in group work in this
series. For the sake of organization I will look at these two
components independently.
The participants were confused about the use of the
manipulatives and were concerned about their care. Each
classroom had been equipped with manipulative kits that
accompanied the textbook. The participants had varied
backgrounds in the use of manipulatives. Ms. Hillary had
"always used concrete materials [hands on] related to
proposing a construct." However, Mr. Clark and Mr. Trapper
had very little exposure to using manipulatives for any
purpose.
A commonality that was observed was that the word
"manipulatives" made the participants all respond with words
that described the aesthetic look of them. They mentioned use
in a matter of fact manner,

if at all.

For example, Ms. Hillary explained,

"I am saving the

pretty ones for visitors and observations. I really like the
new plastic ones. Those wooden ones get dirty too fast. We
get out the old ones each day." Mr. Trapper admitted,

"I have
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the students tear up scraps of paper and save the new, clean,
and shiny things for the future. I am not going to use the
new manipulatives just yet." Mr. Clark confided,

"I don't use

them. They are neat. They are too new and nice. They will be
stolen."
The Manipulative Connection pages in the textbook are a
resource intended to provide concrete experiences for the
important concepts presented in each chapter. These
activities build and/or reinforce concepts after they have
been developed in the chapter lessons. Manipulative
Connection activities are structured for group work.
There was disagreement about the worth of the
Manipulative Connection in the textbook. Ms. Hillary and Mr.
Trapper felt the simple directions made it easy for the
students to follow. Ms. Hillary felt,

"The simplicity creates

ease in using the manipulatives for both the students and the
teacher." Ms. Hillary noted that her class enjoyed this
section. They liked to "have fun with the mathematics."
However, Mr. Clark felt it was a "suspect aspect" of the
program. He stated,

"That Manipulative Connection part is a

concern. It is a big waste of time. I usually skip over it.
It might be valuable for reteaching." Mr. Trapper thought,
"the manipulatives were all right, but it was not necessary
to use them in groups."
Calculator usage was another manipulative area where
there was little agreement. Each participant had been given

70
thirty calculators. The new program stressed the use of
calculators to expand knowledge as noted in the NCTM
Standards (NCTM, 1989). Mr. Clark and Mr. Trapper expressed
the worry they felt about calculator usage. Mr. Clark said,
"calculators should not be used as toys or as short cuts to
calculations." Mr. Trapper did not trust his students. He
felt "calculators should only be used when the textbook
requires them to be used or for checking work with really
large numbers." Mr. Clark reported,

"I only put them out when

company is expected."
Ms. Hillary felt "it is never too early to introduce
tools for mathematics." She did agree with the others that
security was a problem. All the participants agreed that they
should lock them in a closet. Ms. Hillary said,

"I have a

student take them out and put them away each day. I feel it
is worth it."
Cooperative Group Activity. All the participants made an
attempt to use cooperative groups. Cooperative group work was
a major component in the new mathematics program. There was a
concern about having to use cooperative grouping. However,
they all used various degrees of grouping, and did not all
use the groups in the way they were intended to be used with
the new mathematics program.
The textbook activities enlisted two popular approaches
of cooperative leaiming: the Learning Together model
developed by Johnson and Johnson (1983) and the model called

71
Group Investigation developed by Sharan and his colleagues
(1990). The Learning Together model has heterogeneous
students work together in four or five member groups for a
common goal. Each group hands in a single, cooperatively
produced assignment and is praised for its performance and
for working well together whereas, the Group Investigation
approach uses cooperative inquiry, group discussion, and
eventually presents one product for evaluation to the entire
class.
Ms. Hillary best understood and practiced the principles
of cooperative learning. Mr. Trapper initially did not use
cooperative groups. But, by the end of the fifth month, he
was enthusiastic and appreciated the value of cooperative
group work. In response to this component, Mr. Clark had his
students work in diads. While these diads came nowhere near
meeting the criteria of cooperative learning groups, they did
represent a change in his teaching behavior which had always
been to have the students work individually.
Ms. Hillary described what she wrote in her journal
about cooperative learning. She said,
The NCTM Standards (NCTM, 1989) state that it is
essential to use cooperative learning grouping. This
will help me facilitate and promote students' problem
solving competency, ability to communicate and reason
mathematically, perceive the value of mathematics, and
self confidence in their ability to apply mathematical
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knowledge to new situations. Competitive and
individualistic assignments should be given at times.
She added, with an air of confidence,

"But I feel that

cooperation should be the dominant learning structure in my
mathematics classroom.“
When the participants were observed, there was evidence
of group work in all classrooms. I observed that this was the
norm in Ms. Hillary's room. In the beginning, it was implied
in interviews that it may have been staged for me in other
classrooms. Nonetheless, at the end of the data collection
period, all participants spoke of using cooperative group
work.
Grouping was evidenced in their final observations. Ms
Hillary, who had always used cooperative group activities in
her classroom, contended,

"This was no change." Whenever I

observed this classroom, the class demonstrated that they
were familiar with working together and sharing.
While Ms. Hillary wholeheartedly supported cooperative
groups, Mr. Clark was very up front about the fact that he
did not value group activities. Generally, the students
worked independently or in pairs. Mr. Clark was attempting to
meet the requirements of the new program without making
significant changes in his teaching, as demonstrated by the
following statements:
They can do just as well working on their own. I see
group work as a means to less productivity. Regardless
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of the discipline, they spend most of their time
socializing and very little time on the task at hand.
It’s that girl/boy thing. I feel we need to keep them on
tasks, not in love. I use pairs. That's as far as I care
to carry that. It is too noisy. They work in groups in
science doing experiments. That's enough. They don't
need to be in groups in every subject.
Continuing to discuss the cooperative grouping related
to the new program, Mr. Clark declared,
The new program has too much of an emphasis on
cooperative work. I think sharing is great. So is
cooperation. But, in the real world, no one helps you
with your checkbook. We may be creating an artificial
world. If I have to do it, I might.
Mr. Trapper conveyed his understanding of the
cooperative group models by showing me an article he had read
in a professional journal. He shared the following:
The NCTM Standards (NCTM, 1989) state that cooperative
learning is more than simply assigning students to
groups and telling them to work together. To be
cooperative, a lesson must include positive
interdependence,

face to face interaction of students,

individual accountability, the use of collaborative
skills, and the processing of how well the groups
functioned.

(NCTM, 1989, p. 245)
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Although Mr. Trapper professed to support cooperative
learning as defined by the NCTM standards, he stated that
“cooperative work was okay."

The only reason that he used it

was because "it was in the teacher's manual." He felt “the
students would do okay independently. But this is the new
wave." Initially, when observed, they sometimes worked
independently and sometimes in groups. Mr. Trapper told me
that he needed to work into this "group work thing" slowly.
Midway through the data collection period, Mr. Trapper
began to have his class work in groups. His class became
familiar with the mechanics of cooperative group work. After
making the cooperative group work part of the routine for his
class, his attitude had changed.
Assessment. Ms. Hillary expressed interest in the
holistic approach to assessment. However, she was anxious
about not being able to use all of the new ideas. The other
participants had little interest in this component.
It was found that in the beginning of the school year
traditional, formal assessment was preferred by all the
participants. At the end of the data collection period, there
had been some changes in assessment technique usage by Ms.
Hillary. Ms. Hillary embraced the holistic view of
assessment. She believed in the theory, but she did not feel
competent to try to use all the suggested techniques
mentioned in this mathematics program.
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While Mr. Trapper and Mr. Clark's behavior appeared
similar concerning assessment, their attitudes varied
greatly. Mr. Clark felt holistic assessment had no place in
his program, whereas Mr. Trapper discussed a variety of
assessment techniques but practiced few of them. This
contrasted with Ms. Hillary, who truly believed in the
theory.
The participants had very spirited attitudes and
feelings about assessment and holistic techniques:
Mr. Trapper felt,

“I only use preprinted tests provided

by the text company. They were designed to test what was
taught. Why reinvent the wheel? Those 'preprinters'

(textbook

printed tests) are the best."
Mr. Clark also only used the preprinted tests. He
reported:

"Assessment is knowing if the answer is right. You

either have it or you don't. If you want to know what a
student knows, ask. If they guess, they don't know." He went
on to say,

"All the other techniques are fine, but who has

the time or need? I laugh when I read their ideas. Cute name,
'portfolio,' for a collection of papers to cover the grade
you gave on the report card."
Ms. Hillary shared that she did not feel prepared to use
new ideas with her class just yet. She stated:
I see self assessment going on all the time. The
students say things like 'That was dumb.' or 'I knew
that!' It's up to me to write them down. It helps plan
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to get them ready for the standardized, end of the year,
promotional test.
Happily, she reported,

"I do use anecdotal notes when I can.

I am not happy with that system. I seem to only write about
problematic people. I wish I had the time to write notes
about everyone." As for other new techniques, Ms. Hillary
declared,
Journals are really for the upper grades

I am trying.

But it takes all day to draw pictures. I do keep some
papers on each student. I guess that I am keeping
portfolios of some sort. I try to use more of the new
ideas whenever I can.
She also said:
New literature such as the NCTM's Curriculum and
Evaluation Standards for School Mathematics (1989) has
reported future changes in the nathematics curriculum
and evaluation. I hope I will work from their points of
view: that assessment and instruction are closely
connected, that competent teachers constantly assess
students informally, tha

student self evaluation is a

vital part of learning, that formal assessments are
stronger if they relate closely to the content and form
of classroom instruction, and that documentation of
assessment is important in connecting classroom work tc
external evaluation. This new program seems to help me
achieve this.
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Mr. Trapper presented his thoughts at a faculty meeting
about assessment:
According to Marilyn Burns (1992), assessment should be
an integral part of instruction before, during, and
after each conceptual unit. It should focus on
children's understanding of ideas, problem solving,
abilities, and reactions to their learnings.
He continued,
I read some other good thoughts about assessment that I
also want to share. Stoessiger and Edmunds (1992) say:
"In designing any assessment program, educators must
under?/' nd how the assessment will promote learning.
Assessment should be systematic, informal and formal,
and continuous as students work with mathematics on a
variety of situations and for different purposes." I
think this sounds good.
Also, according to the National Research Council (1989),
Mr. Trapper read from Everybody Counts:
To assess development of a student's mathematical power,
teachers need to use a mixture of means: essays,
homework, oral interviews, short answers, quizzes,
blackboard work, journals, and group projects... By
confusing means with ends, by making testing more
important than learning, present assessment practices
hold today's students hostage to yesterday's mistakes,
(p. 35)
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Mr. Clark added:

"The teacher's manual states that you

should begin with the techniques that meet the students'
needs and are familiar to the teacher. An assessment plan can
incorporate other assessment techniques gradually."
The participants mentioned this meeting often during
interviews throughout the data collection period. Ms. Hillary
felt she had acquired added knowledge about assessment as the
year progressed. She looked forward to putting it into
action. Mr. Clark was quick to say in regard to assessment,
"The teacher's manual says..., but no time." Mr. Trapper
liked to talk about the new assessment theories, too. Mr.
Trapper felt,

"I have mads some changes in my teaching this

year. Maybe next year I will check out the assessment
theory." Assessment had been a component that gave all the
participants difficulty. However, the nature of their
difficulties was individual.
In summary, using the components of the new mathematics
program of the text and teacher's manual, problem solving as
part of the program, manipulative use and the Manipulative
Connection, cooperative learning group work, and assessment
techniques, it was found that the teachers had many problems,
concerns, and mixed attitudes.
After reading and using the textbook and teacher-‘s
manual for a year, the participants felt that "the new
mathematics program created many varied problems and
concerns." They all concurred that the new program "did have
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some merit." Ms. Hillary and Mr. Trapper are happy with the
new mathematics curricular change. Mr. Trapper is still "in
flux" as he says. Mr. Clark is "giving thought

about the

philosophy of the mathematics curricular change.
Table 2 shows that they ail had made some changes. Ms.
Hillary seemed to be the most suited from the beginning to
the end to use this new mathematics program. Mr. Trapper made
the transition to mostly positive. Mr. Clark made an effort
to check the new mathematics program out. However, he
returned to his original stance at the end. Table 2 reflects
the teachers' attitudes toward the new program constructs.

Table 2
Teacher Attitudes Toward New Program Constructs
P = Positive
M = Mixed
N = Negative
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The participants may have experienced more success, and
had fewer concerns, if the district had provided them with a
more intense orientation to the new curriculum. Specifically,
the participants needed a better understanding of the
underlying philosophy as wall as more exposure to the new
curriculum.

TMa-aJLihfi..particiaan&s— t s1 1 ..chat as_tfrfiYj 2figamsL.moEfi.
involved in the new mathematics curriculum their roles as

teachers, .became more student cen.ter.sd.aal..teLaa_k£.ac3igs
£fint£rfid^_HQweyer,.. the third participant remained teacher

ari.ent.ed...throughout,
Ms. Hillary and Mr. Trapper perceived their roles in
broad categories. These were:
solver,

(c) collaborator,

(a) decision maker,

(b) problem

(d) facilitator, and

(e) information giver. They gradually shared their roles with
their students. These roles were interrelated and overlapped.
They saw the new mathematics program as "student centered."
Cuban (1984) defines a student-centered classroom as having
the student employ a significant amount of direction and the
responsibility for what is taught, how it is learned, and for
any movement within the classroom,
Mr. Clark, on the other hand, saw no reason to change
his teacher-centered role. He felt,

"The children need me to

tell them what to do. They expect the teacher to know
everything." According to Cuban (1984), a teacher rules what
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is taught, when, and under what circumstances within the
teacher-centered classroom.
It was found that all the participants slowly made
discoveries pertaining to their roles throughout the study.
As the study progressed, Mr. Trapper and Mr. Clark noticed
that the teacher-centered “expert" role that they had
practiced in the past had changed if the new philosophy was
followed. Mr. Trapper gradually saw himself not playing one
role, but several roles using this new philosophy. Ms.
Hillary had perceived herself as "having many hats" from the
beginning of data collection. About midpoint, she described
her many roles as total immersion with the students' roles,
and different in meaning to her.
Ms... Hillarv. Ms. Hillary's student-centered
instructional style remained relatively the same from the
beginning of the data collection period through to the end.
Throughout the year, she slowly gave more responsibility to
her students. Ms. Hillary, much to her delight, remarked,
I never really thought about my involvement with my
students' planning of time, content, or assessment
before.

[Although] I have always involved them and

valued their input, I just did not think about it. I am
really glad that I am part of your study. I needed to
take time to reflect on what it is that I do every day.
I know everything will not always be positive.
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While discussing her roles as she perceived them, Ms.
Hillary went on,

"I like to think that 1 help the students

make a plan about how they will approach something new. I am
the facilitator of plans."
Ms. Hillary recognized that an essential role for the
teacher, especially in this new program, is to be a decision
maker.

“I was always the sole decision maker. I used to be

the 'only' decision maker. Not any more."
She said,

"I noted this in my journal to remind me about

making decisions. I know that the teacher needs to find
situations that will be meaningful or interesting to children
and develop mathematics content from these situations. Also,
the teacher must take mathematically relevant concepts and
create interesting learning experiences that will make these
concepts have meaning for students."
At first, Ms. Hillary felt she had only changed her
instructional style minimally. However, upon thinking about
it, she recognized that she had grown as a mathematics
educator. As she told me, “It was more of a change than I
thought." She went on to explain that she now saw herself as
a collaborative decision maker. As an example of this
collaborat ion:
Moving around her busy classroom, Ms. Hillary takes time
to say,

"Tim, I see that you showed Sue how to count by

two's to 10 after you read Two Ways to Count to Ten
(Dee, 1988) . You did it with your bottle caps. That was
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great. Will you show me?" He happily agrees. Then he
proceeds to demonstrate and count out loud:

"2, 4, 6, 8,

and 10. Watch this. 10, 8, 6, 4, 2, 0 bottle caps. I can
take them away by 2's, too. Next, I'm going to count by
3's and then, 4 's ."
Everyone gathers around Tim. Everyone claps and
says,
chart:

"Nice job." Hillary writes on the class news
"Tim counts by 2's forward and back to 10. Next

he is going to count by 3's and 4's." She reads this out
loud. Tim beams.
At the final interview, Ms. Hillary shared this with me.
"The greatest teacher's role is simple. It is seeing that you
have assisted your students into becoming their best, or in
this case, mathematicians."
Mr. Trapper. Mr. Trapper was just the opposite from Ms.
Hillary's minimal change in roles and instructional style.
Mr. Trapper had made a complete turnaround during the data
collection. He experimented and became a believer.
Mr. Trapper reflected on changes he had made in his
instructional style and on his view of the change in his role
during our data collection period:
I try to avoid ideas that are foreign to me or that say
I've been teaching all wrong or too long. Even though
this constructing your own solutions is totally in
reverse to my thinking, I see now that I have had it all
wrong. It is just another way to get the students to
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think, enjoy, and explain their thinking. Yes, I can
help them help themselves. I guess you could say we
worked together. I am the facilitator, collaborator, and
much more.
The changes Mr. Trapper referred to were evidenced in
his final observation:
Everyone is ready with notebooks in hand, on signal. Mr.
Trapper introduces the lesson with,

”1 want you to

listen to your classmate, Jim. He stayed after school
last night and showed me several ways to do today *s
page. I asked him to share his ideas with you." Jim
approaches the front of the classroom. Everyone cheers.
"Jim, Jim, he's our man. If anyone can do this stuff,
Jim can."
Jim reaches into his backpack and takes out several
attribute blocks that had been handmade of wood. He asks
if everyone could sit in a circle. When everyone is in a
circle, Jim proceeds to work the first problem from the
book. He works slowly and describes each step to the
class. When he is finished, everyone gives him a thumbs
up. Mr. Trapper asks if anyone else has anything to add.
No one responds. Mr. Trapper thanks Jim.
Mr. Trapper changes the information slightly from
the book and asks who would like to use the attribute
blocks in the closet with their friends to solve the
problem. Almost everyone raises their hands., He laughs
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and says,

"Okay, I get it. You like this hands on,

working together idea." Then they work together in
groups using the blocks.
As Mr. Trapper circulates and asks open ended
questions like:

“How do you know?" and "What if...?,"

the students are giving each other suggestions and
praise.

"Great. Try this." "I get it now. Thanks."

Then Mr. Trapper has the students get back into the
circle. He asks for volunteers to explain their
solutions. He writes notes on a pad of paper about what
he is hearing. Last, he reads what is written that is
positive about each of the students. When the bell
rings, everyone quietly walks back to their seats and
puts everything away. They whisper until Mr. Trapper
sits down at his desk. It becomes totally silent.
Standards for behavior, activities, and expectations had
been discussed by Mr. Trapper and Ms. Hillary with their
classes. This allowed for a smooth transition for everyone to
share responsibilities. In doing this process,

it appeared to

them that their students were beginning to increase
responsibility for their own behavior and learning.
Mr. Trapper and Ms. Hillary viewed their roles in a new
way. As evidenced in this casual dialogue before a faculty
meeting, Ms. Hillary said,

“I see the teacher's role is vital

to the implementation of this new philosophy. Students always
need guidance from the teacher." Mr. Trapper added,

"Yes,
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children must construct knowledge for themselves, but I
establish what the goals for the mathematics activities will
be and how to help the students move toward those goals."
Ms. Hillary said,

"I was worried about control. But, I

decide how the activities will be developed and place the
kids in problem-solving situations." Mr. Trapper continued,
"I do, too. If anything, our roles involve more planning to
see that they make meaningful connections."
Ms. Hillary remarked,

"I am not the only decision maker

in my classroom any more. I have encouraged each student to
be a leader. Everyone has a job, and they all know what to do
to keep the room in good order." Mr. Trapper said,

”1 know. I

did that, too. I like being a facilitator."
Just before the teacher's meeting began, Mr. Clark
joined in the conversation with the other two participants.
He told them that his role was the way he liked it. "My kids
know what to do. They do what I tell them."
Mr. Clark. Mr. Clark was comfortable in this role of
"expert." This teacher-centered instructional style was all
he had ever known. He made all of the decisions for the
students'

learning. This dialogue depicts Mr. Clark's

attitude about his role throughout the year:
Researcher:

"Do you feel comfortable facilitating the

group work in the textbook?" Mr. Clark:

"No way. They do

not know what the students want. I like to be in
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control. These kids need more than a job and a problem
to solve... Handcuffs.*
Midway during the data collection period, Mr. Clark
appeared to have made a slight change in his instructional
style. He had reported that he tried to follow the teacher's
manual a few times. However, during final interviews, it was
clear that retrogression to "traditional" techniques
prevailed in the classroom.
Howsen et al.

(1981) note that teachers will only make

the change in their teaching if they see the change is
warranted. Mr. Clark was unable to see the need for any
change. He recounted,
I have tried the tangram manipulatives. The kids worked
in pairs for a little while. That was good. Then we went
back to the old way. I know what my students need. I
know what will work and what won't. This class gets
frustrated too easy. They want to be spoon fed.
He continued.
Another time, I tried to follow the teacher's manual to
the letter. We were doing percentages and they had to
really get it. But all I accomplished was 'math wrath'
for myself. I followed their plan for 45 minutes and had
only covered a chird of the information they needed to
1

jw

before they could do any homework. The book is

ridiculous. I went back to tell, show, and do the next
day. I may give the new way another try someday.
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Mr. Clark had strong beliefs that one could not separate
subject matter aims of instruction from aims relating to the
socialization of pupils. He thought of his pupils as needing
a certain way of being handled before they could get to work
and certain kinds of materials before they would learn
(Howsen et a l ., 1981). He also lacked some developmental
concerns. He stated,

"It is in their book. They can do it."

A new role for the participants regarding assessment was
to teach for understanding instead of for recall of rules and
procedures (algorithms) as in their previous mathematics
program. This new role frustrated Mr. Clark and Mr. Trapper.
Having the students complete a self evaluation and having
them guide the process with the teacher seemed like major
changes.
Mr. Trapper shared,

“I am looking for quick 'tests.' I

really liked to teach rules and procedures and then test. It
is hard to make these new changes. But I guess I will have to
eventually." Mr. Clark said,
After you try the new way, ask them. If they really
don't know it, then the teacher will tell them. I know
that is not tie new way. You have to do what you have to
do. I also know it works when this new idea doesn't.
Ms. Hillary had reported,

"I am getting the hang of it,

Start with what they know, and help them to go on."
Summarizing my observations, there was still some
emphasis on procedural roles at midpoint of the data
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collection in Mr. Trapper's classroom. However, by the end of
the collection period, Mr. Trapper used the textbook exactly
the way it was presented. After several experiences, he saw
worth in the new ideology and willingly incorporated the new
ideas into his instructional style.
Mr. Clark, however, demonstrated little effort in
addressing the philosophy of the mathematics program. Mr.
Clark's lessons remained didactic. The students seemed to be
comfortable with a question and answer format. He was willing
to do what the textbook required, on occasion, but not
without diversion and resistance. For example, Mr. Clark saw
using cooperative group work as "the students working quietly
and independently on their own assignment, having two desks
pushed together to make a group. Once in a while, they would
work together in a pair."
Ms. Hillary made a quick and easy transition. She
maintained,

“This new program is not really new to me. This

presentation is what I always did to supplement the old text.
I really like working together with the students."
Despite the individual teaching differences of the
participants, I observed categorized instructional patterns
in visible areas of classroom decision making over which
teachers have direct influence. Using the following classroom
indicators that refer to student-centered and teachercentered instruction, dominant forms of instructional styles
are suggested from these patterns. Also, patterns that
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reflected leadership style (teacher oriented, student
oriented) were noted.
1.

Amount of teacher talk exceeds student talk during
instruction.

2.

Instruction usually occurs with the whole class;
small group or individual instruction rarely occurs.

3.

Use of classtime is decided by the teacher.

4.

The classroom is typically arranged in rows of desks
or chairs facing a blackboard with a teacher‘s desk
nearby.

(Cuban, 1984, p. 3)

On the other hand, observable measures of studentcentered instruction are:
1.

Amount of student conversation on learning tasks is
at least equal to, if not greater than, teacher
talk.

2.

Most instruction occurs either individually or in
small [2 to 6 student] groups rather than whole
class instruction.

3.

Students help select and arrange the content to be
learned.

4.

Teachers allow students to determine part or all of
the rules of behavior and penalties in the classroom
and how they are enforced.

5.

Varied instructional materials are obtainable in the
classroom so that students can use them
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independently or in small groups, e.g., curiosity
centers, instruction stations, and activity centers.
6.

Use of these materials is either prepared by the
teacher or decided by students for at least half of
the academic time available.

7.

The classroom is usually in an arrangement that
permits students to work together, in small groups,
or in individual space; no controlling pattern
exists, and movement of furniture occurs.

(Cuban,

1984, pp. 4-5)
Table 3 depicts the change in instructional style, if
any, of the three participants from the beginning, middle,
and end of the data collection period. This profile indicates
changes in shifts of role.

The participants were apprehensive when trying to impl.emenL
a curriculum based upon an unfamiliar philosophy
Xt gns-t.nig.Li
The participants' apprehension in trying to implement a
curriculum based upon an unfamiliar philosophy was
demonstrated in a variety of ways. Their previous experiences
had been with a teacher-centered (objectivist) philosophy and
the philosophic foundation of this new program was a studentcentered philosophy.
While Ms. Hillary appreciated the student construction
of knowledge, Mr. Clark simply said:
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I [think] the main difference between the previous
program's philosophy and this one [could be] encouraging
students to problem solve, overcoming obstacles, and
allowing them to derive the reward of getting to the
solutions through the use of their own efforts, not
practice and drill the algorithms to problem solve. Time
will tell.
Table 3
A Profile of Instructional Style
(Teaching Behaviorsi Beginning/Ending)

Ms.. Hillary
Roles

He*. Clark

MJt*. Trapper

Begin*

End*

Begin,

End

Begin* *

End**

Decision-maker

Yes

Yes

Yes

Yes

Yes

Yes

Facilitator

Yes

Yes

No

Yes

Yes

Yes

Collaborator

Yes

Yes

No

No

Mo

Yes

Guide

Yes

Yes

No

No

No

Yes

Problem-solver

Yes

Yes

No

No

No

Yes

Information
giver

Yes

Yes

Yes

Yes

Yes

Yes

*A11 overlap and all are student shared.
**A11 overlap and are student shared after midway of data collection.

Mr. Trapper, on the other hand, was curious about this
approach that had the students making connections to what
they already know. Initially, Mr. Trapper felt frustration.
"I want to give it a try. But with all that working together,
I don't really know who knows what." Gradually, with using
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this process, Mr. Trapper became more at ease by the midpoint
of the data collection. He said,

"I have made friends with

this constructivist approach. I can see the students building
on what they already know. I can see them making
connections." Ms. Hillary remarked,
I like that they construct their own ideas. They connect
concepts to what they already know. I love to see them
feel risk free. They really do some deep thinking. After
they talk, show, and exchange ideas, they also are aware
of more than just their own ideas. It took me time, but
now I get it. This is great.
Mr. Clark did not share Ms. Hillary's enthusiasm. He was
uncomfortable with this process. On several occasions, Mr.
Clark related,

"I really like to give more tests and quizzes.

This new way takes too long to find out what they know." Mr.
Clark said, matter of factly,

"The students are working.

Working is constructing. There. I am using constructing
learning."

became
change as .their students ex p er ien c . e d _ s u C - C _ e J : , hircl
a i t e s t e d > b u t ...k .a .j a ..J o s s e r , d s a rg & u .

The data evidenced that all the participants reacted to
their students. As Skeel and Hagen (1971) point out, student
voice or input may be helpful in providing a frame of
reference for analyzing teaching style and planning future
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experiences for the students and with the students. This was
true for these participants.
The following are some of the ways the students affected
the participants' attitudes concerning the constructs and
philosophy of the new mathematics program.
Mr. Trapper's class had asked that some of the students
be allov/ed to meet after school and work on a mathematics
project to supplement their classroom work. Pleased with
their interest, he agreed on the project. The group
constructed a model ship. This was done cooperatively and
without the assistance of the participant. He related:

“I saw

that they dialoged using mathematical language. The ratio and
scale...I did not even know they really knew what those terms
meant. They used mathematical reasoning and mental
mathematics, such as, 7/8 of 240 is 210.”
He was very pleased with both the students' work and his
personal accomplishments. He registered delight in
acknowledging his skills of reflection. This was one of his
personal goals for the year. Now he could see that he could
interpret his teaching activities. He continued his story
about the project work:
I was observing and assessing their understanding of the
problem and its solution. They accomplished this project
within forty-five minutes. They drew pictures, wrote
labels and explanations about their understandings, and
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spelled out steps for completion of the project for
their peers and for me.
Eager to share his “new* realizations, Mr. Trapper
related to me that "the cooperative group activities using
dialogue, concrete representations, and sharing of ideas was
great." Mr. Trapper used these ideas in the mathematics class
the next day and in future mathematics classes. The students
had modeled for the participant some of the ideals of the new
program. This helped him see the techniques at work. He
stated,

“I forgot about my previous concerns about the

techniques."
In the past, Mr. Trapper had not been comfortable with
so much classroom dialogue. However, after he witnessed his
class modeling success in sharing ideas and solutions with
each other while staying on task, he changed his mind. This
modeling had created a positive feeling for the class and Mr.
Trapper about a new technique for student learning.
Mr. Clark was asked by several students on the way out
of mathematics class if they could work in groups again.
These groups were diads. This had been a rare happening for
his class. After giving thought to the request, Mr. Clark
said,

"This change of pace had apparently created a renewed

interest in mathematics in my students. There may be some
merit in the cooperative group work if the students request
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to continue working in this manner.“ He went on to say,

"This

has given me cause to think about it." Ms. Hillary shared
this story:
My students were using the manipulatives according to
the book instructions in the Manipulative Connection
lesson. I noticed some of the students demonstrated the
understanding that they had acquired of concrete and
some abstractional ideas to each other and to me.
She gave an example: “When Megan told me,

'Ms. Hillary,

if I put this cube in this spot, then I know it is three more
than all those cubes on my other paper.'“ She went on,
You really had to be there. But, believe me, she was
demonstrating with cubes multiplication. This use of
manipulatives and concrete representations helped the
students with self evaluation and helped me view
assessment 'by* and 'with' the student.
She added,
I had never thought of it that way before. I am glad I
make those manipulatives available to the students at
all times. I knew I would like the hands on work, but I
really was not sure that I would like this whole
mathematics curricular change.
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T m

of the participants felt their attitudes and teaching

bghayiprS-Jia.d-...imD.mved considerably while one participant
remained-ambivalent.
Ms. Hillary and Mr. Trapper expressed a high degree of
satisfaction with the changes they saw in their teaching. On
the other hand, Mr. Clark's strongest statement in this
regard was,

"I will think about it."

The findings pertaining to the effects of the teachers'
attitudes on the curricular change demonstrate that the
participants' views about the new curriulum had changed
slightly at the half way point. By the end of the study, all
of the participants saw more merit in some of the components
that they had been quite critical of several months before.
However, Mr. Clark saw only little merit in the new
curriculum.
This was reflected in specific areas. Mr. Trapper
admitted that although he had viewed cooperative group work
negatively at first, he had noticed advantages to using that
technique.

He explained,

My students found it a useful arrangement to allow the
exchange of ideas and understandings. It helped give
self esteem a boost. The students felt they could help
others and that their views were important. I now use
cooperative group work every day.
Mr. Trapper told me the idea or view that students can
know or understand mathematics in diverse ways is still a
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little unclear. He is still uncomfortable with more talking
in the classroom. However, after using the textbook for the
year, he sees that the new textbook calls for it. He staters,
I am trying to use more student verbalization. I still
worry. If the student gives a wrong solution to the
class, aren't they just confusing everyone? I suppose
the book is trying to reassure me that they would get
assistance from others in the class.
He also felt, “The big thing is to help boost self
esteem. So how about the kid that messes up in front of his
peers. Such embarrassment. Some bounce right back. I ’m not
totally convinced. But...(silence)." He declared,
This new program seems to emphasize student dialogue as
a means for promoting understanding. I see more value in
it than I did before. When they are in cooperative
groups they are handy to talk and have more chance. They
are not as intimidated as with a big class.
Mr. Trapper voiced that he really felt that the students
did have freedom to exchange ideas and share their
understandings. He was trying to compromise from his original
position of total quiet. He confided to me: "The noise still
bothers m e . Everyone hcis a noise level that they can
tolerate. I like it quiet. But I guess if I could get them to
speak quieter or whisper in their groups, I could live with
it."
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Mr. Trapper, as well as Mr. Clark, had revised his view
about the curriculum in other important ways as well. One of
the most significant changes relates to their views about the
use of manipulatives. In the beginning, Mr. Trapper had said
they are good to use for demonstration or reteaching. Now, he
reports,
I kind of changed my mind about leaving the new
manipulatives out in the classroom because the textbook
puts so much emphasis on their use. They were in and out
of the closet all of the time. The (book writers)
require some high level thinking skills. If they are to
think this through abstractly, then they will need to
think it through concretely first. This wasn't the case
when I just wanted them to learn the times tables and
give the answers back to me on the Friday test.
Mr. Clark shared,
I have used the manipulatives a few times. I used them
only to reteach. They are good for that. Maybe I only
used them twice or three times. But I am using them. I
still think this book puts too much emphasis on them.
Ms. Hillary had felt in the beginning that journals and
portfolios were too time consuming. Later in the data
collecting period, she told me this:

"When my class was

working on a project, they drew pictures and wrote
explanations for each picture to tell others about their
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plans. They did all this during one class time.“ She
continued with this story:
They had shown the others their processes and the steps
in their thinking. These concrete representations helped
them show others their thinking. It also showed me what
they knew! It was easier than I had thought. They really
can journal. We put these pictures and written
explanations in folders. Keeping this work is keeping
portfolios.
She smiled at the investigator and said,

"Guess what? I

am having the students journal, and they have mini-portfolios
for mini-students!" She told about important steps in her
journey to change:
I keep many samples of their work, and put them in their
portfolios. They choose and I choose. The parents love
the portfolios. They could put the papers into their
journals, too. We are on our way. I am glad I tried
something different. I see it now.
In summary, Mr. Clark and Mr. Trapper still were
concerned about some of the "dogma." Their concerns seemed to
quell a little by the end of the study. They said, things to
me like: "I can now see that there are really several ways to
skin a cat," and "I still feel there are too many concepts in
one lesson. But, I can pace."
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Ms. Hillary had been quite comfortable with the new
program from the start. She felt,

“This is not really much of

a change. I am as happy as can be, and have been all along."
Mr. Trapper and Ms. Hillary demonstrated the
constructivist approach to learning in their classroom
observations at the end of the study. They verbalized an
understanding that students can and should be encouraged to
develop their own strategies to the investigator. Mr. Trapper
said,

"It is still difficult not to say,

'That is wrong,' but

I ’m getting over it." Ms. Hillary remarked,

"The students

like to be free to do their own thing. I like to watch them
make sense out of it all!"
However, it was evident from observations that Mr. Clark
used problem solving only in relation to application of
concepts until the very end of data collection. He reported,
"I may start to 'buy into' the new way of solving problems
slowly."
In conclusion, the new mathematics textbook and program
philosophy seemed to work its own "magic" on the participants
in different ways. Changes toward the new program's core were
beginning to show up in Ms. Hillary and Mr. Trapper's
teaching. Mr. Clark was still "thinking" about making the
changes. Ms. Hillary and Mr. Trapper reported they "liked the
new mathematics curricular change," while Mr. Clark reported
that “the new curricular change was starting to grow on him"
at the end of data collection. They all felt that all of
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their changes in attitudes, whether minimal or monumental,
"were due to using the text, manipulatives, and cooperative
groups with their students."

CHAPTER 4
A DISCUSSION OF LITERATURE RELATIVE TO THE THEMES

This chapter presents an overview of literature that
discusses attitude and changes in mathematics curriculum
related to the emergent themes. This chapter is divided into
two parts. The first is on teacher attitudes and the effects
of teachers' attitudes on curricular change. The literature
maintains that research of the participants experiencing
change is needed to improve successful implementation of a
curricular change. The second part offers background on
components of the mathematics program curriculum and
discusses the rationale for uses. They were new to the
participants in this study.
In the past there have been numerous research studies
related to the change process. However, until recently there
has been limited research related to the influence of
teavhers' attitudes on the process of mathematics curricular
change. In order to better understand the influence of
teacher attitudes on changes in curriculum, it is necessary
to understand the context of the innovation being
implemented.
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The specific curricular change in this study was the
introduction of a mathematics program that uses manipulatives
in a cooperative learning setting based on the developmental
constructivist teaching approach. Since this is the basis for
viewing change, a selected review of the literature on some
of the components of this mathematics program is included.

l e a c h e r .A t t it u fla

Background
Interest in studying teachers' attitudes and beliefs has
increased as research paradigms have shifted (Thompson,
1992). Thompson explained research on teaching began a shift
in the 1970s from a process to a product paradigm, in which
the object of study was the teachers' behaviors, to a focus
on teachers' thinking and decision making processes. The
shift of focus to teachers' cognition, in turn, led to an
interest in identifying and understanding the composition and
structure of belief systems and conceptions (Thompson, 1992).

The cited research that follows suggests that there is
an important relationship that exists between the teachers'
attitudes and the teachers' behavior (zollman & Mason, 1992).
In their review of literature on teachers' thought processes,
Clark and Peterson (1986) note the importance of
understanding teachers' and preservice teachers' implicit
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attitudes and theories about education. Peterson, Fennema,
Carpenter, and Loef (1989) assert that teachers* attitudes
can have profound, though possibly subtle, effects on their
mathematics teaching. When comparing the literature to this
study, it is noted that there are many similar findings.
Recent research in mathematics education (Bush, Lamb, &
Aisina, 1990; Thompson, 1984; Fullan, 1982) agrees that
teaching behavior is influenced by what teachers believe
mathematics should be. For example, Thompson (1984) found
that mathematics teachers' attitudes, views, and preferences
did influence their instructional practice. This is further
illustrated by Ferrini-Mundy (1986), who found many
inappropriate teaching practices attributed to teachers*
attitudes about mathematics.
Some of Ms. Hillary's positive and open attitude about
mathematics and mathematics teaching is reflected in these
statements:

"I like mathematics. Mathematics should be fun.

We have a ball doing mathematics. I need more time for
teaching mathematics. This is an adventure being in this
study." Her positive attitude led her to experiment with
different teaching techniques such as the constructivist
approach and other components of the new mathematics
curriculum.
Mr. Clark held a negative attitude toward the curriculum
change throughout the data collection period. His personal
attitude about mathematics was negative. He told the
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researcher that "mathematics is not my bag. I do not see a
need for higher mathematics unless it will help you in your
career." Gross and Gross (1974) report that if teachers see
proposed changes as threatening their vital interests, their
attitude will be to oppose, resist, and ignore these changes.
They will defeat the proposed changes. Even if the school
district mandates the reform, these changes will not come
about in the classrooms.
Fazio (1986) contends that attitudes expose fundamental
ideas about a person‘s life experiences and that they
directly affect our actions whether we consciously
acknowledge those attitudes or not. When they were students,
current teachers like Mr. Clark often experienced mathematics
classes consisting of a predictable pattern of lectures
followed by seat work. Their tests require recall of what
their teacher had explained in class. It is not surprising
that he would base his mathematical attitudes on these
experiences.
It was observed that Mr. Clark taught in a traditional
style. He was perpetuating the chain of mathematics
instruction. This not only influenced Mr. Clark's learning of
mathematics, but also influenced his teaching of mathematics.
Bauch (1984) speculated that "a teacher's adherence to a
particular set of instructional beliefs might limit what a
student can obtain from schooling"

(p. 1).
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Initially Mr. Trapper shared Mr. Clark's attitudes.
Midway in data collection, he shared that,

"It is hard to

stand to the side and just guide. But, I see the value in
it." Mr. Trapper was willing to investigate. He then had
ownership in the new technique. Gross and Gross

(1974) feel

that without the support of the teachers in effecting the
curricular change, the curricular change would not be
effective.
Any attempt to improve or change the mathematics
curriculum must begin with an understanding of the attitudes
held by the teachers and how they are related to their
instructional practice. Failure to recognize the role that
teachers' attitudes play in shaping their behavior is likely
to result in efforts to change the mathematics curriculum
that are not effective (Thompson, 1992) .

fr£££.: Attitude
According to research by Raymond and Santos (1995),
changes of mathematics pedagogy may promote instances of
unbalance (disequilibration)

in teachers. Episodes of

disequilibration happen at both cognitive and emotional
levels. Researchers in the past have separated the two.
However, the authors state that cognitive and emotional
disequilibration that teachers experience when faced with
ideas that challenge their long held attitudes about learning
and teaching are inevitably co-occurring.
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Raymond and Santos (1995) contend that it is through the
process of equilibration that teachers examine prior
attitudes and attempt to go beyond them to another level.
Teachers are faced with challenging situations throughout
their teaching careers, forcing them to reassess attitudes
and decisions.
Along with this, Ammon, Hutchinson, and Black (1985)
have adopted the notion that teachers' pedagogical
understandings develop through sequential, qualitatively
different levels and that it is important for teacher
educators to identify the key conceptual differences that
distinguish one level of understanding from another within
the domain of pedagogy, just as it is important for the
teachers to understand the conceptual transformations that
children go through within each domain of school subject
matter.

.and.Effects

Cyrricvlar....Gtonfl£

The following research literature discusses how attitude
effects the emerging themes in the study:

The three.participants..saw.-the rationale for the curricular.
£haaq£.„as-snsB.ec t^
As discussed in Chapter 3, change requires ownership.
According to Purkey and Smith (1983), ownership is an outcome
of the participatory decision making process at the site
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level, in this way teachers are involved in identifying the
areas of necessary change at the site level and have the
flexibility to implement change as it is defined locally.
The closer the mathematics curricular change is
associated with the bottom to top participatory strategy, the
more likely that the curriculum change will be implemented
(Purkey & Smith, 1983). The participants in this study were
not directly involved in this mathematics curriculum
implementation plan. They simply did what was mandated to
keep their jobs.
As an explanation of the difficulty in making lasting
change (Cuban, 1990), often teachers have been asked to
commit to change when they do not have sufficient training
either in the content or the philosophic underpinnings of the
curriculum. The participants in this study felt they needed
more knowledge at the beginning of the implementation process
about the philosophy of the new mathematics program. This
limited knowledge led to confusion about goals and
understandings as they implemented new techniques and
philosophy.
Recently,

there has been an increased agreement and

awareness of the need for the professional involvement of
teachers in the decision making if there is to be improvement
in education. Fullan (1991), in reviewing what had been
learned from previous ventures in mathematics curriculum
change, advised that the key to successful mathematics
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innovation is for practitioners to be full partners in
developing those changes.
In this study, the administration had a Mathematics
Committee. Two of the participants were involved with this
committee. However, it appeared to the participants that the
committee was not effective or well informed. They stated,
"We knew the district was considering a new textbook series,
but the decision for the mathematics curriculum change was a
surprise."
Change, Fullan (1991) states, is a risk taking venture.
An integral part in determining the end result of any
curricular change [venture] is educational development of the
teachers.
Cuban (1986), when investigating the effect of teachers'
attitude on curricular change, found that by assisting
teachers in experiencing new ways of learning and teaching,
teachers may be able to "unlearn in order to learn," but not
with the intention that teachers void all prior learning.
Cuban (1986) contends that genuine learning or change
comes from questioning and reassessing the teachers' existing
attitudes about the world. Curriculum change can occur
through having experiences that present and represent
alternative systems of attitudes and trying to find a place
for new experience to fit in already held attitudes. Salmon
(1988), and Sperber and Wilson (1986) maintain that it is
clear from all we know about how the human mind works that
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the only way to learn something is to make connections to
what we already know, even if what we know seems to
contradict the new information.

M

the_i2arfci.cipants felt that as they became more

I m a J L a s d . i n . th fi.ja .e w ma t h e m a t i
^ a a g h s E s J a a s a m s - i n o r e . s l u f l e n t _ £ s n t e £ £ < A * - K o x ^ g .i J ^ h £ - j J x L i &

throughout.
When investigating the effect of teachers' attitudes
pertaining to teacher role, Koppich, Brown, and Amsler (1990)
report that many teachers view most changes with suspicion
and maintain a “wait and see" attitude (p. 5).
Raymond (1995) concurs that teacher attitudes directly
influence teacher actions. Teachers base their mathematical
attitudes on their own experiences. They are likely to teach
mathematics in the same manner they were taught, perpetuating
the chain of attitudes.
With the new philosophy for this mathematics series
comes a new approach to the teacher's role. Promoting the
active construction of knowledge, however, places significant
demands on teachers. It rests on uncertain views of knowledge
and places responsibility for instruction more squarely on
students than traditional instruction. The teacher's role in
orchestrating and fostering students' learning appears
uncertain and risky compared with the traditional telling and
showing.
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Cooney (1985) and Raymond (1995) suggest that teachers*
attitude about what mathematics is and what it means to know,
do, and teach mathematics may be driving forces in
instruction of mathematical ideas. This research literature
suggests that the crucial issue for a change agenda is to
understand the role of subject matter knowledge in equipping
teachers to change what they do (Ball & McDiarmid, 1990).
After having preservice teachers experience the
constructivist philosophy, Raymond and Santos (1995) found
that when they were asked to reflect on their own mathematics
learning, they mainly addressed these attitudinal issues:
their perceptions of mathematics, their feelings toward
mathematics (liking or disliking), and their assessment of
their ability to facilitate student learning in mathematics.
In so doing, most of the preservice teachers felt they would
need to make a difference in their teaching role and chose to
take a wait and see attitude.
Initially, Mr. Trapper shared this wait and see
attitude. He had always used the teacher-centered style of
instruction. This new philosophy caused him to reflect on his
teaching style. He saw a need to make changes in his role. He
reported,

"I am guiding them to do their own thinking." He

saw himself share his role with the students. Ms. Hillary
echoed the reflective statements of Mr. Trapper. She added,
"I especially like their help with student assessment. I feel
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it is more meaningful to them." However, Mr. Clark said,

"I

see no reason to change anything.“

participants were apprehensive when trving_LQ-implement.

a^^ixifialum_baaad...uRan....aa,.un£ami 1iar bhilpsap.hy.
Ironstructivism).
Ashton (1992) asserts that significant redesign and
study of teacher education for the development and
application of constructivist perspectives in teaching is
needed for a radical attitudinal reform for future classroom
teaching. Also, there is a need for research on current
classroom teachers’ attitudes, beliefs, and perceptions about
the constructivist approach.
Regarding the implementation of the developmental
constructivist approach with mathematics, Raymond and Santos
(1995) suggest that there needs to be more research. They
contend that when considering student peer interaction as a
source of new knowledge and development, there is a question
about generalizability of such an approach to all students in
mathematics. The same question needs to be answered with
regard to developmental teaching in general. Further studies
are needed to compare the success of students in classrooms
where developmental teaching predominates and where other
approaches are emphasized.
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Cohen (1989) describes the challenges facing teachers
using the “adventurous** way advocated in the recent efforts
to improve teaching and learning:
Reformers... see learning as an active process of
constructing and reconstructing knowledge. They see
teachers as guides to inquiry, who help students to
learn how to construct knowledge plausibly and sensibly.
And they see knowledge as emergent, uncertain and
subject to revision--a human creation rather than a
human reception,

(pp. 16-17)

Mosenthal and Ball (1992) suggest that inservice teacher
educators and policymakers intent on helping teachers develop
attitudes to facilitate the practice of developmental
constructivist teaching must decide what aspects of teacher
knowledge and practice are of the most benefit. Education
developers tend to see the issue as helping to have the
teachers learn different ways to teach. Some, recognizing
that teachers' understandings and attitudes may be weak or
non--supportive, believe that changing teachers' attitudes
about learning or giving them better ways to present material
will effect change.
Mosenthal and Ball (1992) feel teachers may overlook the
subject matter (mathematics) due to overconcern about the
process that is associated with constructivist teaching and
learning. They feel that effective constructivist teaching
may depend on a deep understanding of subject matter.
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Mr. Clark, as previously quoted,

"got by" and "took

minimal mathematics coursework.“ He was giving all his
attention to the subject matter. Mr. Clark indicated the new
philosophy and teaching approach would receive his attention
in the future.
Mosenthal and Ball (1992) suggest teachers need
extensive opportunities to examine educational theories,
research, and practices in the light of their attitudes and
experiences. This will enable them to construct the
understanding of teaching and learning necessary to help
their students construct their conceptual understandings of
subject matter and the critical view of education. Mr, Clark
saw this implementation of curriculum that was based on an
unfamiliar philosophy as something he was not sure he wanted
to investigate. He stated,

"Why change? I like what I do now.

I do not need to try a new way. Maybe it would make a
difference. But I do not think so."
Early in this study, Mr. Trapper echoed the concern that
Mosenthal and Ball referred to in their research. He confided
that he was concerned with being too preoccupied with the
approach. He said,
I did read about it. I really do not understand it,
though. I am going to try this new approach. This new
constructivist philosophy is scary. I hope I get the
mathematics concepts over to the students. But I need to
concentrate on the constructivist approach.
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O'Laughlin (1992) suggests that transformation is rarely
painless. Participants who report changes in their practices
also will report a good deal of anguish and soul searching
both during the implementation and after the year's work with
the new practice.
Ms. Hillary had used this approach as a supplemental
approach in the past. She was never sure if she was meeting
the philosophical goals, however. She said,
I did it. I do not know if I really understood the
approach, though. I wish the administration would
provide us with a workshop only pertaining to the
constructivist approach. That way I could see if I am
doing things the way they should be done.

.

This section discusses the background and rationale for
the use of major components of the mathematics curricula!"
change in this study. They are: manipulative usage,
constructivism, small-group cooperative learning, and smallgroup problem solving as part of the program. This discussion
helps provide the context of the innovation being
implemented.

Background. with increased emphasis being placed on
achievement and teaching practices in the area of
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mathematics, the use of manipulatives has become one of the
foremost topics in mathematics education today. According to
Baroody (1989), mathematics instruction should begin with
experiences that are real to the student. Then, instruction
can proceed to the symbolic levels.
This theory is based on the five modes of presentation
of concepts. The first and second modes--using real world
situations and manipulative models--are crucial for
meaningful learning. The third mode, using pictures and
diagrams, can bridge the gap between concrete and abstract
concepts. Finally, spoken and written symbols may be used to
teach concepts

(Baroody, 1989).

Despite the fact that most current research supports the
use of mathematics manipulatives, the findings of a survey
conducted by Gilbert and Bush (1988) reflect what remains
true to the present. The manipulatives are easily accessible.
There are many education suppliers who have manufactured
manipulatives and teacher books with activities that are
readily available. The survey concluded that the use of
mathematics manipulatives in the classroom decreased as the
grade level increased, and the number of years of teaching
experience was inversely related to the use of mathematics
manipulatives.
Rationale. The use of mathematics manipulatives should
aid in increased student learning (Burns, 1S86).
Understanding is retained longer through discovery.
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Exploration and discovery require teachers to spend time
examining the cognitive structures of the concepts and then
to create appropriate experiences in which students can
discover these concepts (Simon, 1986).
Using mathematics manipulatives requires stxidents to
(

7

actively do mathematics instead of passively complete paper
and pencil activities. Concrete materials help students
understand concepts by helping them understand the reasons
for the rules, not just applying them (Burns, 1986).

Constructivism - Objectivism
Background. Constructivism is not a new idea. It has
roots in classics1 philosophy and in modern philosophy of
science as well as in the educational theories of Montessori,
Piaget, Dewey, Vygotsky, and others. The focus is on the
process, connections, and understandings of the students.
Constructivism may be characterized as both a cognitive
and a methodological perspective (Noddings, 1973). As a
methodological perspective in the social sciences,
constructivism assumes that human beings are knowing
subjects,

that human behavior is mainly purposeful, and that

present day humans have a highly developed capacity for
organizing knowledge (Noddings, 1973). These assumptions
suggest methods to study complex systems.
As a cognitive position, constructivism holds that all
knowledge is constructed and that the instruments of
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construction include cognitive structures that are either
innate or are themsel es products of developmental
construction (Piaget, 1953). The latter interpretation is
more characteristic of constructivism as a cognitive
position, and it is the one held by most constructivists in
mathematics education (Noddings, 1990).
The objactivist theory can be described as the
traditional, teacher-centered instruction, sometimes called
"chalk and talk" or "frontal, objectivist teaching." The
teacher makes all the decisions. The traditional, teachercentered approach to teaching has endured even in the face of
determined efforts to move classroom practices toward
constructivist, student-centered approaches (Cuban, 1984;
Goodlad, 1984).
Rationale. Ashton (1992) relates that professional
education groups such as the National Association for the
Education of Young Children and the National Council of
Teachers of Mathematics have based revisions of tneir
standards for practice on the constructivist assumption that
learners do not passively absorb knowledge, but rather
construct it from their experiences.

Sma ll-Gr^ua^QfliagraiJjge-J^aiiiing
Background. Johnson and Johnson (1389) are cooperative
learning pioneers. They designed a basic conceptual framework
and general principles and procedures as mentioned in Chapter
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3. Theorists such as Slavin, Sharan, Burns, and others give a
grounding in theory and research on a variety of adaptations
of the plan designed by Johnson and Johnson (1983).
Rationale. Vygotsky (1986) states that there is a
richness in the social interactions during the process of
acquiring knowledge and making sense of experiences.
Mathematics language develop, ent influences and is influenced
by conceptual development in a social environment.
Cooperative learning in small groups must be employed in
mathematics education for the following reasons:
(1) Mathematics concepts and skills are best learned as
a dynamic process with the active engagement of students.
(2) Mathematical problem solving is an interpersonal
enterprise.
(3) Mathematics learning groups are structured
cooperatively tc allow communication for all.
(4) Cooperation promotes higher achievement than
competitive or individual efforts.
(5) By working cooperatively, students gain confidence
in their individual mathematical abilities.
(6) Choices of which mathematics courses to take and
what careeis to consider are heavily influenced by peers.
(Johnson & Johnson, 1983, pp. 236-237)
According to Davidson (1989), systematic and frequent
use of small-group procedures has a profound positive impact
upon the classroom climate; the classroom becomes a community
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of learners, actively working together in small groups to
enhance each person's mathematical knowledge, proficiency,
and enjoyment. Frequent use of small groups also has an
enlivening and invigorating impact on the professional lives
of the teachers.
Small groups provide a social support mechanism for the
learning of mathematics. Students have a chance to exchange
ideas, to ask questions freely, to explain to one another, to
clarify ideas and concepts, to help one another understand
the ideas in a meaningful way, and to express feelings about
their learning. This is part of the social dimension of
learning mathematics.
Small-group work offers opportunities for success for
all students in mathematics

(and in general). Students within

groups are not competing to solve problems. The group
interaction is designed to help all members learn the
concepts and problem-solving strategies

(Burns, 1986) .

Mathematics problems are ideally suited for. group
discussion in that they have solutions that can be
objectively demonstrated. Students can persuade each other by
the logic of their arguments.
Mathematics problems can often be solved by several
different approaches. Student groups can discuss the merits
of different proposed solutions and perhaps learn strategies
for solving the same problem.
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The value of small-group cooperative learning for
developing mathematical power among students has been
recognized both by the National Council of Teachers of
Mathematics (1989) in their recent Curriculum and Evaluation
Standards for Scnool Mathematics and by the California State
Department of Education (1985) in its Mathematics Framework
for California Public Schools.
The research evidence for the effectiveness of sinallgroup cooperative learning in mathematics is extensive and
strong.

Small-Qroup.,Problem Solving as Part of. ...tha-gEoaxam
Noddings (1992) describes advantages of using small
groups as the setting for problem-solving research: student
groups often naturally verbalize their thought processes, and
they may do so more comfortably in group give and take with
their peers than in an interview with their teacher (IASCE,
1992) .
The research done by Webb (1988) has shown powerful
relationships between giving explanations and the achievement
of the explainer. This type of linkage between group process
and subsequent individual performance offers exciting
research possibilities only now Dt=gjnning to be explored
(IASCE, 1988).
Weissglass

(1989) feels this linkage and performance

should be carried over to the teachers involved in
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implementing change. He believes that the educational
community's failure to help teachers with their attitudes and
feelings about education and the change process is a major
obstacle to achieving curricular change. He writes,
Furthermore, by ignoring the influence of attitudes and
feelings on thought and action, such programs promote a
view of school as a workplace, instead of as a community
of people learning and caring together. As the result
they fall short of fully attending to the empowerment of
teachers,

(p. 42)

Weissglass goes on to say,
We emphasize talking with peers about how strategies are
going and about the attitudes and reelings teachers
have. This stems from our beliefs about people and
change. Each individual must make his or her own sense
of change and must have an opportunity to express their
attitudes and feelings about the changes being discussed
or implemented. Expressing attitudes and feelings
assists in the construction of new meanings,

(p. 42)

Snmaarz
MJLi&uflfL-aM-Chanaa
The research indicated that teacher attitude is an
important part of teacher change. The three participants in
this study are excellent examples of these findings. The two
with positive attitudes (Ms. Hillary and Mr. Trapper) made
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the most significant changes while the participant with a
negative attitude (Mr. Clark) exhibited the least meaningful
change.
When researchers examined change more narrowly--change
in mathematics curriculum— they found that attitude again
played an important role. As with change generally, attitude
was an important factor in the success or failure of
implementing a mathematics program. Although Mr. Clark had a
good mathematics background, he did not particularly like
teaching mathematics, and he certainly did not like the more
student-centered curriculum. Consequently, as the research
predicted, his successes in this area were limited.
Conversely, Mr. Trapper and Ms. Hillary, who both enjoyed
teaching mathematics and who supported the philosophic
underpinnings of the mathematics curriculum, were successful.

implementation of Philosophically Different Curriculum
Research findings state that a significant redesign of a
mathematics program is difficult for many teachers,
particularly if there is a change in the philosophic
approach. The mathematics curriculum in this study took a
constructivist perspective while the former program was
objectivist in nature, and as the research predicted, this
was a major area of difficulty. This new mathematics
curriculum was not only a new way of doing things, it was a
new way of thinking.
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Although Ms. Hillary could not articulate the new
philosophy, she was already practicing it. Consequently, her
adjustment to the new curriculum did not cause the same
disequilibration as for the other two participants. Mr.
Trapper initially resisted the change because it was so
different, but as he had time to study it and reflect, he
became convinced that the constructivist approach allowed him
to see students and teaching in a more meaningful way. As his
resistance turned to commitment, the difficulty he
experienced was reduced. Mr. Clark, on the other hand,
refused to even consider a more liberal approach and never
progressed past the initial difficulty of adjustment and
resistence.
The experiences of the three participants and the
findings of this study confirm, and are confirmed by, the
literature.

CHAPTER 5
SUMMARY, FINDINGS, CONCLUSIONS, EDUCATIONAL
IMPLICATIONS, AND RECOMMENDATIONS

Summary of the Study
"Curricular change depends on what teachers do and
think— it is as simple and as complex as that. It would all
be so easy if we coild legislate changes in thinking"
(Sarason, 1982, p. 93). Whether significant educational
change is possible is a moot point. It is not easy (Fullan,
1991).
Dramatic advances in the mathematical sciences over the
past 40 years are being felt in the schools, in the form of
changes in curriculum,

teaching methods, and assessment

(National Research Council, 1989) . Teachers, as implementers
of these educational innovations, are the crucial element in
the success of change (Marxen, 1992). Researchers in
mathematics education, such as Raymond (1993) and Thompson
(19S2), maintain that teacher attitudes about what
mathematics is and what it means to know, do, and teach
mathematics may be driving forces in instruction of
mathematical ideas. It is therefore asserted in research
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literature that teachers' attitudes directly influence
teacher actions

(Raymond, 1993).

Purpose of the Study
The purpose of this study was to explore and provide
insight into the attitudes and teaching behaviors of three
elementary teachers while implementing a mathematics
curricular change. A curricular innovation (a mathematics
series that is based on the developmental constructivist
theory and uses manipulatives in a cooperative learning
environment) was used to explore this research study area.

.MethodQl.
g,
<aY
This study was designed to explore teacher attitudes in
an inductive manner. The qualitative method of data
collection was employed. The setting was an elementary school
located in a small city in southeastern New York. A
stratified, blind selection of three elementary teachers
interested in participating in the study was made. Data was
revealed by the words and behaviors of the participants as
they were observed moving through the change process in their
natural setting for a period of nine months. Interviews and
participants' journal entries were used to give an emic
perspective. Analysis of the data was completed through a
process coding system (Bogdan & Biklen, 1992) .
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flindincrs
Interpretation, comprehension, and classification of the
data revealed six themes. They included:

(a) The three

participants saw the rationale for the curricular change as
suspect,

(b) they also saw the implementation of selected

components of the new program as problematic,

(c) two of the

participants felt that as they became more involved in the
new mathematics curriculum their roles as teachers became
more student centered; however, the third participant
remained teacher oriented throughout,

(d) the participants

were apprehensive when trying to implement a curriculum based
upon an unfamiliar philosophy (constructivism), (e) two of
the participants became more committed to the curricular
change as their students experienced more success, whereas
the third participant was also affected, but to a lesser
degree, and (f) two of the participants felt their av.titudes
and teaching behaviors had improved considerably, while one
participant remained ambivalent.

The three participants saw the rationale for the curr:

change as suspect..
The participants1 did not see the curricular change as
positive and felt the reasons for the change were suspect.
Fullan (1991) states,

"People do not understand the nature or

ramifications of most educational changes. They become
involved in change voluntarily or involuntarily and in either
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case experience ambivalence about its meaning,
consequences"

form, or

(p. 36).

Teachers who have not made a personal investment in the
innovation will be less apt to feel ownership for the
program. Fullan (1991) states that teachers who participate
in the new curricular change are positively affected by it.
This was true in relation to the three participants in this
study. Although Mr. Trapper had initially shown strong
resistance, he developed a sense of ownership as his students
experienced success using the new curriculum.
The findings on ownership in this study would certainly
agree with the literature. Until a person assumes a degree of
ownership in a change, their level of involvement is apt to
be superficial. This was evidenced by the participants of
this study. Although Ms. Hillary assumed ownership early on,
Mr. Trapper is perhaps a better example of this phenomenon.
His ownership initially was minimal, which was reflected in
his involvement with the curricular change. As he assumed
more ownership, he became more involved. On the other hand,
Mr. Clark never established ownership and his level of
involvement reflected this. An interesting point to consider
would be--is it the ownership that creates greater
involvement or is it greater involvement that creates a sense
of ownership?
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gcJEBQngnLS-a£-the

ossa.

The participants had a variety of concerns and problems
as they implemented the new curriculum. Although there were
several common components that were problematic, there were
also problematic components due to the idiosyncratic nature
of the participants. There was more diversity in the
attitudes toward the implementation of the new program
components than there had been concerning the rationale for
the curricular change. The three participants set out on
their own journeys with limited knowledge and a negative
attitude.
Change is a personal thing (Hall & Hord,

1987) . Although

change is an individual concern, change within a school
district must have some predictability. If the degree of
variability is too great, then the change in question would
be in jeopardy. Consequently, the ability to make change in
an appropriate manner would appear to be a significant
professional behavior.

.ts 11

.

lay.Q.l.Y£d„jji_Lli£-new

participant remained teacher oriented throughout.
Curricular change is a process. It is not always linear.
Individuals do not proceed through it at the same rate
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(Fullan, 1991), Fullan says teachers should be viewed as
individuals. Ms. Hillary and Mr. Trapper each saw their roles
as overlapping and interrelated in different configurations.
They were positive about collaboration with their students'
learning. They felt they shared these roles with their
students:

(a) decision maker,

(c) collaborator,

(b) problem solver,

(d) facilitator, and (e) information giver.

In other words, they became more student centered. Mr. Clark
saw his role as "solidly" an information giver and decision
maker. He liked to refer to his role as “expert" or, in other
words, teacher centered.
Student centered teachers plan the educational
experience for their students. They help them ♦•o become
partners in their own learning as opposed to the teacher
centered classroom where the teacher assumes all
responsibility and is seen as the expert (Hamachek, 1995) .
The beha riors exhibited by the participants identified
pertaining to the teacher's role present a clear pattern.
Initially all three were teacher centered. This is not
surprising since the philosophy of the former curriculum
supported . is position. With the introduction of a
curriculum with a new philosophic slant, Ms. Hillary and Mr.
Trapper moved from teacher centered to student centered,
while Mr. Clark remained teacher centered.
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Ihfi_participants werp anprehensive when trying to. implement....a
£-yxx.igulum based upon an unfamiliar philosophy
-fconstructivism) .
They expressed varying views from "very positive to
skeptical." The participants considered the constructivist
philosophy to be a journey into the unknown. This was due to
their previous mathematics program being objectivist.
Ms. Hillarys enthusiastic attitude was exhibited by her
classroom environment and complimentary description of the
approach when discussing it with colleagues and friends. Mr.
Clark, always on guard, wanted things in his classroom to
remain the same. He did try the constructivist technique on
occasion, but was quoted as saying:

"I went back to my old

way. “
Mr. Trapper's skepticism took an adventurous turn. He
had read about the theory and decided to give it a try.
Facilitating meaningful change in instructional techniques
entails helping teachers rethink and learn new mathematics
content and stances toward teaching and learning 'Noddings,
1990. Mr. Trapper was converted to feel positive when his
students demonstrated mathematical skills that he was not
aware they possessed. Mr. Clark, however, held his attitude
of wait and see about incorporating constructivism "sometime
in the future."
When the three participants became familiar with a
philosophic position that took more of a constructivist view,
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they were required to examine their own beliefs about
children and teaching. Even though Mr. Clark did not change
his philosophy or teaching behaviors, he did consider the
issues involved (as evidenced by his discussion of the
characteristics of the new curriculum). It also helped Ms.
Hillary and Mr. Trapper rethink what they valued and wanted
in their classrooms. As a result of this reflection, they
both made changes that were supportive of the new philosophy.

Two oi thfi-participants frg£flms.mar,s.dQmmi,Lt.g<l.&Q..£hg■cmxicular chance as their students experienced more success.,_
Tlig.._..Lhird_jp_ar.tlcipant .was also affected, but to a lesser
flfiflEfig
The art of teaching is the use of creativity in
producing original and high quality learning. The art of
teaching also involves risk taking and improvisation on the
part of the teacher. The chief criterion for judging the art
of teaching is aesthetic quality. The teacher might ask-™
"Does this learning experience appeal or excite? How do my
students feel?"

(Glatthorn, 1992, p. 24).

All the participants found that the students allowed the
needed reflection on their learning to answer the previous
questions. Mr. Clark recognized the students'

interest in

working in groups, but this did not change his attitude. He
simply reported to other faculty members,

"My kids must
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really like that working together and exploring. They ask
about it all the time. I will have to think about it."
Ms. Hillary and Mr. Trapper changed their attitudes to
being more positive. Ms. Hillary was happy to begin with,
since she had experienced the constructivist theory. She had
used it with individuals and groups previously on enrichment
activity work. Mr. Trapper realized that he was not only
having his students connect and construct meanings, he was
growing in his knowledge as well.
Perhaps one of the most surprising effects on two of the
teachers was the joy they felt as they saw their students
becoming more and more excited about this new participatory
type of learning. They enjoyed sharing stories about their
students' successes and, as students felt more successful, so
did Mr. Trapper and Ms. Hillary.

Two of the participants felt their.attitude and teaching
behaviors had improved considerablv_..._whiLe.„.Qne participant.

r emaiasA. .ambivalent^
One change that teachers demonstrated was evidenced by
the changes in the participants' classroom environment. Just
as Fullan (1991) maintained, each one would change in his or
her own fashion and in his or her own timeframe. While Ms.
Hillary was skeptical at first, after she put the new ideas
into practice she quickly saw the value of the new
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philosophy. Her room echoed with her positive, enthusiastic,
and cooperative spirit.
Mr. Clark had an attitude that he knew what was best for
his students. He did not respect the district administration
as his political thoughts differed from th^se of the Board of
Education. Consequently, he held a negative attitude
regarding almost everything related to the school, including
the curricular change used with this study. There was no
evidence of the innovation being used. This negativity
effected a wait and see attitude about changes.
At our first meeting, he mentioned to the investigator,
"I really appreciate your interest in teacher attitude
related to these new curriculum things. It seems that no one
in the administration or my school care about my opinions or
feelings.” He added,

"If they do, I would never know it.”

However, Mr. Trapper had a desire to do what was best
for his students despite philosophical differences with the
curriculum. Initially, he shared Mr. Clark's attitude about
the district's choice. He was curious to see if maybe it was
a good choice. This curiosity and desire to venture into the
unknown allowed him the experience to see another way to help
students become all they are able to be.
Positive teacher attitude was reflected in the amount of
involvement, energy, and time that the participants spent
working with their students. Although Mr. Clark had been made
aware of the responsibilities related to engaging students in
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activities that facilitate active learning at an inservice
workshop, he chose to use passive activities for classwork
from the text. Preprinted worksheets for homework and
preprinted tests for assessment made up his teaching
materials. Ms. Hillary and Mr. Trapper, however, incorporated
learning areas and activities to enrich and supplement the
classwork. They provided class projects for after school
enjoyment and learning.

Conclusions.
The following conclusions were drawn from the findings
of this study:
change,

(1) teachers' attitudes influence curricular

(2) curricular change is a complex and personal

process, and (3) change takes time.

Conclusion 1
Teachers' attitudes in this study influenced curricular
change. Each participant in this study brought his ox' her own
personality to this journey into innovation.

Conclusion 2
Curricular change is a complex and personal process.
Each participant made decisions based on their judgment,
reflection, and knowledge.
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Conclusion 3
Change takes time. Teachers need time to prepare, plan,
understand, experience, and become immersed in "the new or
different." Change happens at different times for teachers.
Sometimes it seems tnat it does not happen at all. However,
things never stay the same.

EflucationaJLImnlicafcions
Educational- Implication 1
Teachers are more apt to be influenced by experiencing
the innovative pedagogy than by the passive, traditional
lecture and reading approach to curricular change.

Recommendation 1
Offer an ongoing inservice program available to everyone
which is based upon the principles of the curriculum to be
implemented. Since teachers learn best through a hands on
experience, the teachers would then see how to design their
curriculum in an innovative manner. Also, the teachers would
see the philosophy in action. This gives the teachers an
opportunity to reflect upon and build their theories of
mathematics education. This participation would also
encourage a feeling of ownership on the part of the
participants.
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Educational Implication 2
In addition, confronting and challenging teachers'
attitudes must be an integral part of teacher development.

Recommendation 2
Facilitate a teacher learning situation, such as the
constructivist theory based workshop. In this way, the
teachers would experience equilibration and would need to
find their own ways of making sense of pedagogical issues. If
they are encouraged to reflect on such challenges, hopefully,
they will carry this process of questioning and redefining
attitudes into their teaching practice.

EdccaLional.imp.iica.tion 3,
Teachers may regress and return to their original
teaching practices if they do not feel successful.

Recommendation 3
It would be helpful if the teachers could recognize
their frustration, verbalize that frustration,

and understand

that it is all part of the change process. This understanding
is an important part of change.
Also, a suggestion might be to develop a districtwide
evaluation plan and/or a support group.
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g t o - L isnal Implication 4
Teacher change is important, but poorly understood.

R ecommendation 4
The last recommendation is to encourage future research.
Teachers' attitudes influence teaching behavior (Thompson,
1992). The participants in this study demonstrated this.
Those teachers who had positive and open attitudes did more
to facilitate a quicker implementation of the curricular
change than the teacher who was negative throughout the
study. Future research may disclose how others can achieve
this same behavior.
If future research is done from the ernic perspective of
the teachers, the data may aid staff developers in providing
workshops that will better meet the needs of the teachers.
The research may also mark barriers that will help educators
prepare resolutions for future implementation plans.
Most of the current literature is based on quantitative
research. Specifically, qualitative studies on the beliefs,
attitudes and perceptions of mathematics teachers in
elementary classrooms are needed. This is where the
foundation for becoming a mathematician begins. As mentioned
in Chapter 4, further studies are needed pertaining to the
students and teachers in classrooms using the developmental
constructivist approach, to give comparisons and contrasts to
traditional classrooms.

APPENDIX A
SURVEY LETTER
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September 1, 1994
Dear Colleague,
I would like to invite you to participate in my dissertation
research project on perceptions of faculty members implementing
a curricular change. The goal of my study is to explore faculty
members' perceptions of the implementation of a new mathematics
program. I hope to gain an in-depth picture of the variation of
perceptions of the faculty members.
The
School in the BSBaspsWffitt Central School District
has been selected as the site for my research because the school
is implementing a new mathematics program this fall. I will be observing
various activities facilitated by you in your new mathematics program. A
minimum of two observations will be done on each faculty member during
the months of September 1994 through December 1994. The length of each
observation will depend upon the length of each activity that takes
place.
I would like to interview you about your perceptions of the
implementation of the new mathematics program at some future time. The
times set for the interviews will be set at your convenience.
Approximately three interviews will take place. Each one will last about
half an hour. The interviews will be taped and transcribed. After
transcription, the tapes will be erased.
I would ask that each faculty member keep a journal. This journal will
be shared with me at your convenience. It may be written in any format.
At the end of the study, I will collect it.
I will analyze all the data collected and a summary will be typed and
given to you for your ac.lament and additional comments. The results of
this study will also be shared with educators through workshops and
publications. Any information that is obtained in connection with this
study and can be identified with you will remain confidential. This will
be accomplished by the use of pseudonyms throughout this study and
during all conversations with the researcher's advisor and doctoral
committee. I do not foresee any risk to you from participation in this
study.
If you decide to participate, you are free
at any time without prejudice. I will send
consent form for your future reference. If
concerning this study, please feel free to

to discontinue participation
you a copy of this signed
there are any questions
call me at TR6-3601.

Thank you for providing me with an opportunity to work with you.
Sincerely,
Marla Mastin

APPENDIX B
CONSENT CONTRACT LETTER

Participation Contract
All of ny questions have been answered, and I am encouraged to
ask questions that I may have concerning this study at any time
in the future. I have read all the above information and willing
ly agree to participate in this study as explained to me by Marla
Mastin, UNO doctoral student.
Signature

Date
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